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A Few First-Class Technical Books 

relluJon* Products, »nd Artificial Hub- 
her, L!H.sJBprjaLtii^ tfcL* Preparations of Cielluloee I mm Wood 
and straw; Manufacture of Parchment; Methods of Oh- 
tniDlng Sugar and Alcohol, and Oxalic Acid; Production of 
Viscose and Yf scold, Nitro-t'ellultwc*, andCellulwe l-sn^ra. 
Artificial Silk, Celluloid. Rubber Substitutes. ( dl-Ttnbhflr, 
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’William T. Dracmt. 41 Illustrations, Bto. (1904] S3 ll(l 
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Man a future of alt binds of Alloys, Amalgams and £ old era. 
New, retted and enlarged edition, lUustriPefl. nvn, J4 fid 
ISraimf.— Th.fi Metal W orker’s Handy Hook ot Hecdpti iitid 
Processes. Illustrated, limo, . . . frl.ftu 

|m iti’An. -Practical Su m-y r,r s Guide. By Andrew 1 Jun- 
eau. New edition, enlarged, l2ltt» . . . fldSQ 
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fflofem and Fire men (Land and Matine) who de^re (o 
obtain a U. S. stover anient or £tate Licence. Pocket brok 
loin], KlitCMllCM. . * . . . SI- t(J 

Biro I And Ifrown Mineralogy Simplified. Easy Metb 
ods of Identifying Minerals, including Ores, by means of 
the Blow pipe, by Flame JteactloDS, by Humid Chemical 
Analysts, and by Physical Tests I y Henri J>, 

Third Edition, revised, ro-arranco! and with the addition 
of entirely new matter, including Table* for the Deter- 
mination of Minerals by Chemical aed Pyre^r™! Er l bar- 
arfcern, and Tables far the Petekm 1 nation csf Minerals by 
Physical Characters. By Anion P. Brown, E M, r Fli It , 
Department of Geology and, Minernhijiy. Unlrewlty of 
Perria. lUI engravinns, \&0 piiges, pocket book frum, mo. 
rneco, gilt edges. (1&U1-) , , . . SS.ftft 

Tfte ahtn m K t frftrhMfik of the lfiiira#ity of Ptn.naj/.it’frnfn, 
Iftnxhsia,- -A CVsinplete Treatise on the HwIf' Deposition 
of 51 etuis. Prom the Rh German Edition. With Additions 
by William T, Brtmnt. (5th Edition. In (5 real Part lie- Writ 
ton and Much Enlarged. Illustrated by 170 Engravings. 

(1905) ♦ *4 DO 

Tn*l 1 ne r.- Tml ■ Steel, A Cnnrls* Handbook on Ti^l-Stptl 
la Genera], Its Treatment in the OpemtLnna of Forging, 
Annealing, Hardening, etc., and lbs Ifpr ices therefor, II- 
lustntted by fill - ; ny ravings, sro, (t&oi) , li .w 

M^Cirrulartof the above Important J»: mo tied 

to anyone U \ any part of the worlft twidinff hi* atldr«m, 
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“The Coining Fuel!” 
DENATURED 

ALCOHOL 

MADE FROM WASTE FARM PRODUCTS 

’Will not explode by spontaneous eomb nation, 
la a good insurance risk* 

Can be extinguished with water. 

Has no smoke, and the odor } if any , is sweet- 




gives all the faots— tells how to manufacture — 
illustrates apparatus, with new law 
and Government regulations. 



Sent postpaid on receipt of $1.00 

202 Pa4os- 33 lllu&tra Uon&— Cloth 

spon & Chamberlain 

123 P. M. Liberty St. New York 
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AMONG THE 
CHAPTERS 

— Mfi^nrtl snn— 

— M nmnireinenlS^- 

—Wiring— 

—Direct Current; T>y- 
iiAmogand, Motors— 

—Electric Lighting— 

— RaUwity Fourer and. 
LS^htlnft— 

— Art - Lamp Develop, 
ment~ 

"-Electrical CtmatrUo- 
t!on- 



Rive Handsome Volumes 

Each Nearly One Foot High 

Compiled from the most valuable Instruction papers of ilia American Sahool of Cor- 
rtfl|x>ndeuca The i"LCce*w which thaHchooi Lm* had In teaching thonHinds of electri- 
cian? m In itself tho beat pmcsitile p 1 1 aran lee for the work. The volumes ecu t*m the 
rcaence of the most BOCCeiiarttt methods yet dev I fied for the education i>f the busy work- 
man. The rules and formulas are hi every Can* presented IM a very vimple manlier, 
arui every principle la Htuvtrateri with special diagrams and practical examples. 
We emptoy a/Sen tj. Opr hneka offer the l>eFt plan to demonstrate the su- 
periority of OUf Methods Gl instruction, and In Order to prove this to ihc public wo 
Oder tlac Cyclopedia at 

Special M9.SO Price, foi* 30 day* only 
The set regularly sells lor 630*00 

Sent ospresa prepaid. Study the work Ovrefil lly and Lf mtlefactory send &M within, 
h re days and jyny K.DOfc month until the Sj»«tal sflfl.w Prtf?- IspaLd, If not adapted to 
y our nesde we wilt scud for the hooks at our expense upon uotlJl cation. 

2,500 pages , 2,000 lull page r plates 

Bound, la tlino^uartcr morocco Handsomely marbled tops 

Gold itamped titles and edge* 
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-Manaiffement of Dy- 
namos and Mo torn— 



— Power S ration— 

— A) ternatl nit tor- 
rent Machinery— 

—Power Tran*™ t ft- 
slou— 

— Telephone, includ- 
ing Common Ua^ 
tefy Sj’ftcni- 

—Automatic Tilt. 
Phone arnl Wireless 
TeleijtTBphy— 



CYCLOPEDIA 



APPLIED ELECTRICITY 



Y OUR success In life depends upon the careful thought with which you have planned your 
career. You cannot succeed unless you give at least as much careful thought to planning 
your journey through life as you would a fifty mile pleasure jaunt. If you are a young man 
without a profession or trade, the study of electricity offers you endless opportunity for a successful 
career. Every new sky-scraper, factory, power-plant, increases the demand for trained electricians* 
In this age of electric elevators, trolley cars, the third rail systems for subways and elevated roads, 
the ever present telephone and telegraph, the man who is efficient cannot help but be successful. 

1 he electric light has driven cut the lamp and the gas plant, even in tSe most rural districts. The present day (arm house 
is Hot complete without its telephone. The big rail way systems are substituting electricity for steam , even over long distances. 
The inter- urban trolley service is developing to such an extent that steeping cars and diners are now a regular feature on many 
lines. A fortune awaits the man who perfects a storage battery for automobiles which will run a cai 1 00 to 150 miles 
without recharging. Under these circumstances, with such opportunities open before you, do you think that you can 
make any mistake by devoting a lew hours a day to the study of electricity ? 
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are accurate time and tabor saving devices for meeting 
mechanical needs — short cuts through mechanical difficulties— they are recog- 



nized by amateur and professional mechanics as the standard for accuracy , 
workmanship, design and finish. Send for free Catalogue No- 17AP* of the 
largest line of fine mechanical tools. 
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The Index to VoL VIII, 1906 Popular Mechanics, is now ready and will be 
sent free on request. Bind your magazines and have a tine volume of current history. 
We have a few bound volumes for sale at $2,50 each 
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In Mill, Factory, Storehouse 

and Temporary Building construction, whether first cost is 
or is not a factor, you cannot use a better roofing or 
siding material than our 



APOLLO BEST BLOOM 
Galvanized Sheets 

They are flat, even in gauge, tough, pliable, easily 
worked, reasonable in price, and will give complete and 
lasting protection. Apollo Sheets are world-wide favorites, 
and it will therefore pay you, as thousands will testify, to 
demand Apollo when you are ready to place, your orders,. 

We’ll gladly give you further information if you will 
write. Our Weight Card may also prove useful. 



AMERICAN 
SHEET & TIN PLATE 
COMPANY, 

1406 Frickl Building, PITTSBURGH, PA, 




Pleat* Mention Popular Mechanic* 





FOFULAE MECHANIC# ADVEETLMNG SECTION 



m/ 



Simply a coupon. But send It 



iMy Jtfamc 

NOW. Let us know that you ' ^ My Address 
are thinking about getting a new 
piano,— or that you might exchange 

your old 

Don 7 thinly that the high Reputation of the \ rt j QriA f©P 



W1NQ & SON 

304-397 West 13th St. 
NEW YORK 



piano 



Wing P iano weans that the price is going 
to be exorbitant. Don 7 think that to get a 
piano at moderate price you must take a 
low-grade * * Merchandise ** piano. And don*t 
rush to the other extreme, and pay an exorbitant 
price for a piano whose reputation is based only on its 
high price . 

You mti-rt have the WING Book an d the WING Offers , or 

you can f t buy , or judge piano values, safely, — intelligently 



S>_! 



Send M* Your Offers. 

KxpEa nation of Your 
stem, Miniature 
Models of Wing 
» m m _ ’v Pianos, Hook oi 

Defter X Complete In. 

formation 

one. DO X^Piafios- 

F-REB 



WING PIANOS 



this for 
your own 
sake. We 
have an 
offer for 
YOU 



Are Pre-Eminently Musical Pianos. Manufactured in New York City for nearly 
40 Years Past, They are Widely Known and Admired for Their Supreme 
Vibration, and the Rule I ike Quality of that Vibration. 



Delicate nms and embellishments 
are very pure in tone— free from ihc 
Usual noise of stroke. A light* Springy 
touch, not tiresome even to an invalid. 

the Wing 



WE MAKE IT EASY 
FOR YOU TO TEST 



live. We will 



Piano 

Lhorou[hly 
wrier ever 
y eu m n y 



you any i 

numerous styles on Zu fJAVS' TRIM, FREE, 
outward and return freights prepaid, in 
order to prove the remarkable qualities 
we claim them to possess over all others 
tand loth is thousand!? nf purchasers tes- 
tify). Hear i n mind if you will, our house 
has been in business 40y ears and thatour 
trade is ever increasing with no apenls 
or their friends to help our business. 
The Wing Pianos have ?.id n g their ova 
way to fame for nearly half a century. 



matter we will send you. This saving 
will decidedly inietest you. We do not 
claim wiVfli/jff— we can' l save you $300 
on a JJtfliO piano. We do save you at 
least $:]nd on a $rJ.Ki piano ■ |7o on a ^UO 
piano, etc., etc. 

Compare the value wc offer and ihe 
proofs we offer you. Compare not only 
the Wing Piano itself but the ^h/jOD 
which you will make your purchase. 

It is not only what we offer, it is the 
way we invite investigation of our 
offers and the tuay our offers stand in- 
vestigation, 

A farre and 
ft anas 



A TRUE ECONOMY 



AH the 
usual e jo 
pensea of 



show-rnoms, salesmen, agent's commis- 
sion, local advertising, me,, Is saved by 
the Wing System, and i ntt get the ndude 
benefit of if. The salesroom is your 
own hOEue, the Piano does its own talk- 
ing and stands on its own merits, Tf 
your home requires a gfiod piano our 
methods and capital save you a very 
C+j nsidt'i-it b/e sum of money. The rea- 
sons we willfully explain in the printed 



YOU WILL RE- 
CEIVE ANYWAY 



i? m e 
bock, it>k ich 
me vim nt t a 
send you free 



by early mail (e* plains the entire sub- 
ject of pianos). 

A book of 15$ pages — handsomely 
bound- it is called " The Hook of Com- 
plete Information Ab- .ut Pianos;" 
it tells about the very first piano i 
the qualities of latter, felt, ivories 
and woods used in every artistic 
piano and compares high qualities 
with the cheaper kind used in in- 
ferior pianos. 

1 1 espial ns the devices of the 
average dealer and agent. 

Illustrates the lL Note accord " 



commended by Paderewski. Describes 
what constitutes n musical piano tone. 

Send directly to us for the book as 
xt'C do not send either our books or our 
pjap6<$ to piano itOreA. 

Its illustrations are interesting and 
instructive to children. 

From correspondents all over the 
World we hear . “ Your £U m ptuous book 
of Piano Inf ortuation and your minia- 
ture models are the finest and most 
costly musical exhibits we have ever 
seen. 

You will want to see anyway the 
handsome books, miniature piano mod- 
els, etc., which, foe send you free, so 
that you can think them over and can 
have them in your hands to Compare 
with every other piano offer that may 
come 10 you. 

Remember we sell these instruments 
at just about one-half the prices of the 
few others that most nearly approach 
the Wing quality of tone. 



Teat off the Coupon NO Fill it in and mail it without 
delay. Whether you may buy sootv — or not for a long while ; no 
matter what other piano you may be considering — no matter if you 
feel that the money is not ready — you owe this much to yourself 
and family to get our offers and to get them at once. It puts you 
under no obligation. Sit right down and send the coupon now. 



wing & SON 




394-397 WEST 13th ST. 
NEW YORK 



“This One* 



Ffiufftf Ucnfion Popular Jfcc 
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PRESIDENT CHARLES E. ELLIS 



Ten 

t 

Per Gent 

Per Year 



A DIVIDEND NOVEMBER 1st, l»»7 

AND EVERY SIX MONTHS 

THEREAFTER AS EARNED 






I want every reader of Popular Mechanics and every ^ubticribex to answer this announcement. 

I am sincere when 1 say I feel pmitive that you will always be glad that you did so. Send right 
away and aay you want me to send you my booklet, "A Firm With a Refutation.” I will send 
you this booklet by return mail, and also a long pertumal letter, in which I will point out to you the 
advantages 1 am offering every render of Popular Mechanics and every subscriber. 

We are one great, large dub, banded together to improve each other' s condition. It is your duty 
to help yourself and it is my duty to see to it that you do so and assist you- Thi* hymir opportunity. 
Write me today and in the future after you have received dividends regularly as earned every May 
and November you will say, "‘That was the day I did the best thing I have ever done iu my life*" 
No matter what investment you are considering, write me first. Head my booklet, (, A Firm With 
ft Reputation/ 1 Learn about the investment I am offering you in the prosperous GUMMtNfaS & 
KING COMPANY. You will never bo sorry. Some three and a half ye ars ago I offered my readers 
and subscribers an opportunity to invest in some shares of another company. Every Header and 
Subscriber who bought these shares hat received a dividend every six months from the time they 
bought these shares at the rate of sixteen per CENT, They have just received another the first of 
last month. 

These shares were all sold, before a great many of my readers and subscribers realized the fact. 
A great many were disappointed because they could not get any. All the present holders are hold' 
ing on to these shares because they are earning such Urge and satisfactory dividends every six 
mouths, (Sixteen per cent per year. ) 

The same condition exists with the Cumminga & King Company. After all the shares are sold 
there will be many who will be sorry they did not act quicker, Those who act now will get divi- 
dends as earned at the rate of Ten per cent {KbQ per annum, every November and May of each and 
every year hereafter and perhaps more. All those who succeed in getting their shares will hold on 
to them, because they will be so well satisfied with their dividends 

A nnu IlflTU A DCDLITATIUM M 7 booklet, "A Firm With a Reputation,” tells you 
! In III W III! ft niirU I A I lUH^ai! about it* Send for it today. As yon may know, I 
have been President of one of the larged and mast influent inf. A$sociatinn$ in New )YirJt City for the past 
nine years. I am proud of this Association, I want you to be proud to be my co-partner in this 
enterprise, I am sincere when I pay it will be for your interest to write me today. Fill out coupon 
below and tend to me, I will send you my booklet, U A Firm With a Reputation P , p and a perxvmtl 
letter by return mail. 



President Charles E. Ellis. 607-609 West 43d St., New York City* m.bi. 

Please send me vour booklet, “A Finn With a BeputattOD,” ami your personal letter by return mail* 
promise to read both carefully. Yours sincerely. 



Name 



Post Office * . * Address 
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WHAT’S MOST ' IMPORTANT ? 

In connection with the fastenings you make to 

BRICK, STONE, TILE OR MASONRY ? 

The time and trouble such fastenings require to make? 

The size of tjie hob required for insertion? 

The appearance and finish of the fastening, once made? 

The reliability and permanence of the fastening? 

The Star Expansion Bolts and Anchors 



Save 50 Per Cent In Time* Labor and Expense 

For Insertion, they require the smallest possible drill hole— you know what that means. 

Once Insetted, Star Shields or Anchors operate quickly and easily to secure a firm 
hold which may be depended upon for permanence. 

The fastening, when complete, presents a neat, clean appearance, not obtainable by 
the use of other bolts. 

There must be some reason why U. S* Government Engineers specify Star on their im- 
portant contracts. Are YOU as familiar with these bolts as you OUGHT to be? 

CATALOG AND SAMPLES ON REQUEST 

STAR EXPANSION BOLT CO., ”““SK\S?«‘,S “• 



Valuable Books f or Lelterers 



Modern Show Card Lettering, Designs, Etc. 

t W- SEW A>0 MUSED EDIT LOS ^ 

A (practical traatis^on Up-to-I>atw fen and Small Letter- 
ing, giving Instructions respecting many styles of tottering, 
portion, movement, shading, spacing., designing and ar- 
rai i ge incut; with Illustrations oflarge and small letters of 
each Alphabet, together with a full amdysla and diagram for 
run king neat and prominent figures offhand for Trice 'tick- 
ets, etc. 

Over t50 il lust rations of finished show cards mid price 
tickets are given with practical Instruction, outside oE a 
lirge variety of standard 
allow' card alphabets. 

This book Is far be- 
yond anything ever published In this Hub. It contains solid, practical common sense 
instruction- it book lliafc Is fn-e from absurd theories mull mystifying kinks ami con- 
tains 2,000 advertising Phrasrs for Card iSSgus, Posters, etc. 

The price of the book Is but £i .00 delivered to your address. If you Urnl hook cot 
as rep resented, yon have the privilege to return the same In good condition within 
three days, and I will return the money. 

Address W, A, THOMPSON, Pontine* Mich, 



New 1907 Prospectus 

Mailed FREE to All Interested 

The accompanying I llustration shows a email outline of the cover page design of 
my new catalogue, It la printed and illustrated through out In three colors, and con- 
tain 3 a good stibsrani.ini Idea of what imy course of instruction will do for anyone Inter- 
ested ia making SHOW CARDS THAT DRAW BUSINESS* 

If you are Interested In practical Pen end Brash Letterine -ttie kind that la full 
of Life and vim— write for iny new prospectus, it's TKKE and will ho mailed postpaid, 

Addreaa W, A. THOMPSON, Pontiac, Mich. 

KsteblUhtd lSSIfL 







POPULAR MECHANICS ADVERTISING SECTION 



G 12 



HAYNES 

RELIABILITY 




Model T. Haynes Limousine 



The makers of the HsiTDeii have been developing 
their ear for is yearn. They know their car through 
and through. Year after year they have seen their 
old cars cotue back after varied use and have spotted 
here and there chances for improvements. 

Their experience has developed for 1907 a ear that 
can be safely advertised for reliability— a car that 
can be frits fed. it contains do parts not mad*’ in the 
Haynes FacU>ry i no principles that are unfamiliar to 
the ELaynej doslgnera* 

In these days* when every blacksmith Is buying 
parts Find assembling cars under a private trade- 
marks the fact that the Haynes factories reallf make 
everything la then car is a guarantee of Haynes 
reliability. 




Model V, Vanderbilt Speedster 



The Baynes Standard 50 K. F. Tcraiing Car for 1907, 
Model **1," the highest powered shaft driven 
car tailt. Price, $3,500. 

Send at once for full Information and advance 
specif scat ions. Add ross, Desk F-F. 

HAYNES AUTOMOBILE CO., Kokomo, End. 

Oldest AnEiUftlk KsnpEiclarers 1 b America. Members A.LUL 

flew Yerk— 1715 Broidway. Chicago — 1420 Michigan Ave t 



HAYNES | 



POPULAR MECHANICS 

160 WASHINGTON ST., CHICAGO, U. S. A. 

H. H. WINDSOR - * EDITOR 



SUBSCRIPTION : 

In United States, and its possessions, and 

Mexico, per year, postpaid - $1.00 

To Canada and ail countries in the Postal 

Union, postpaid, per year - $1.50 



IE subsc rip lions are discontinued at expiration 
Please examine the date printed on your wrapper 



Publlitri Monthly by POPULAR M KC'HANICS COM PAST 
EutaJ-erl M mill i.iu'Mr el tliw mfCO-p * 1 cl&Bfii AS lb* potloftka »i Chifa^n, III 



Eastern Advertising Office il 116 Nassau St., New York 



The attention of prospective advertisers is 
called to the policy of this magazine m accord* 
ance with which the publisher waives ail claim 
for payment of any advertisement appearing in 
any issue where the number of copies actually 
printed and circulated is less than the number 
printed on the front cover page- 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 




(Attvil Site) 
STAND JUtU VU PRESSURE 
INDICATOR, PrJet $3.00 




STANDARD LOCK SWITCH 
Price, two keys, $1.00. 

Prevents 
Unauthorized 
Use of Cur 

Standard 
Auto Supply 
& Mfg. Co. 



flav€B Tires and 
Machinery 
Make* Smooth 
Traveling 



20 BROAD ST. 
NEW YORK 




ruii'LAK duy ■tL&uai&u tun 



Old 




HIECHANICAUV RIGHT 



B UILT to supply the demand for a light, high- 
grade, well designed and carefully constructed r 
Speedy toad ear, aeoorum elating driver* guest 
and mechanician* Supplied with the highest pos- 
sible grade electrical equipment, consisting of lour 
unit ) jt Goats coil, timer and storage battery, and 
Ia\ Costs high-tension magneto, each system work- 
ing independently. 

Mora Mechanically Right construction memos a 
smooth running, reliable motor and translation* 
Large tires in proportion to weight of car insure 
freedom from t E re trouble. J ts m ode rate w her I \ >ase 
and light w eight make the Raeytype Roadster both 
a gooti cross country and around town car, because 
it is fast enough to go the pace that exhilarates 
cross country and easy to handle in traffic in town. 
The speediest light car at anywhere near the price. 

Standard Color?: Cadet Gray body nod running jzonr, black 
atrip*?-, brlubt green hand buff nil luulli&r, euiooUi trimmed With 
roll padded cushion?, or 

Derby red hndy ami running gear, black stripe, bright red 
haod buffed leather, aranoth trim .mud roll padded cushion?. 



Specifications 

Rear Axle. Timken Roller bearing. 

Front Axle. Tubular bell bearing. 

Springs. Transverse semi- elliptic front: spring, plat- 
form type rear spring, 

Wheels. 33 inch e a, wood, artillery type* 

Tires* 32x3 1 2 HeguJar Clincher G & J raised tread, 
brakes* Two external* two internal operating on drama 

attached to wheels. 

Tank Capacity. 15 gallon a of daaolitic. 

Tread. 56 inches. 

Wheel Base. 96 inches. 

Motor. Four cylinder. 4*5 !ih. cast in pain. 

Water- cooler. Capacity. S dal Ion a* 

Lubrication. Splash system. 

Carburetor. Mora. 

Ignition. La Cotle Magneto, alio coil, timer and stor- 
age battery* 

Control* Throttle and apart. 

T rati smls.s io u . Sl iding nickel sled gear*. 

Speeds, 3 forward and reverse. 

Drive. Shaft* 

Steering Gear, Irreversible wheel, screw and nut 
type- 

Equipment* 2 oil aide lamps, 1 tail lamp, bora and 
took. 

Horae Power. 24. Mechanically Ri^ht* 

A pproxi mate Total Weight. 1750 lb*. 

Price. $2300. 



MORA MOTOR CAR CO., 



321 LIY1RGST0N BID! 

(Rwltf, it NeirirL ft. V.) 



Rochester, N. Y. 



Please Mention Popular Hechanie* 




Curtiss World Record Motorcycles 



Latent acblergiuunt— ml lo race al Ormond Beach, I la-, won 
ill spl\ Our machines hold all iiniJuUcint: records- 
Double uni l dingle Motorcycle*. 2f-4to4tr 11. F. light weight 
motors* H-end lur ctiljLlfiH Ox 

G. H. CtfRTlfiS MFC. CO. t Hammondsport. N. Y, 



lOTflRS m CASriHGS* U$Q lATERIUS AM BLUEPRINTS. 




We hare bicycle, automo- 
bile,. KtnIJi vnury ami murine 
EnOtOTS Jr-. I[]L 1-3 lih 5 II. J\ 
Our attachable motor outfit 

fits ;my bicycle* Send flburip 

tor literulupo aid iturUiukra. 

SHAW MFG. CO. 

Bfil » Ml f SHIM, USStS. 



ELECTRICAL HI HPBOOItS 

lO CENTS EACH 



1. Row to Jfoka n Pynnamj 
U. Bm to Silu? 4 Ttdoftivno 
S. How ta >3 :iko- .1 ri ELhIHi Hntor 
t. El TV lo Make a Slariiirr, HaU-rr/ 
it, Ed'W Tci >1 lVf- d W iJii situ rbt 
Flretri P Wnrhlnp 

f.. Bow to Jinks n Magneto Mi- 
ch Fno 

7. HoW t'l M.-iko ft Mfrlkftl fn .J uO- 

tl*fl Cull 

8. Dow to Mnko a Fockct Ac- 

cumulator 

?. Rmw t, 1 M.T.ka a Pluttga Battery 
In How to tf-'ibc m Voltin filer 
1 ] Ilsw Id JC-ik-e a (ini'. amomrti’t 
3 1. How to Mifkc » lEflml tomma 
IS. IE- « !a Maka i Ma- 

■ cl^lna 



It. Raw to Mika i 1 -B B P. Dy* 

Tl*mo nr Motor 

IV Bowto HiLtfli n. Toy Jtotor 
14. How to Make ilci F;S«tt .c ReH 
IT. How to Milts, a. Tclugnpk Id- 
ctnini-cist 

IB, How to Wind A r:n Vlu re-» 

19. Howto tVmft j ii-hl-Jt^jirti 
Eit, Hour to Mike In Ammot-or 
2(, Row to Nikn a TticrmouUrt 

Eli, Motor KolatiCnl 

How ta Hair ul fcl Eftlrir t-iild- 

crinj In in 

iff. iTowia Mika in Hlectrlc Heil sr 
SO Hnw O.i Mrelssn hint. Fume* 
£fl Fluw to M.vko i iliHi'l FieiAtf! 
J j7. Huw loMaksi JniiipS|Nirk Toil 
2S. How to Mite a EthwtMiL 



RUBIER PUBLISHING COMPAQ', Dtparlmntt 3, LINN, NASS. 




Less than 
Half price 



For fill standard mates of Typ^writera,. Not repaired but 
Factory rebuilt* guaranteed flame a_s new. Every machine 
warrant l^! for one year. Write us for prices before you buy* 

Rebuilt Typewriter Co. 43 Dearborn St, CHICAGO. 




CIC “GEM” ADDING MACHINE 

IP I il FREE 10 Days’ Trial, Charge* Prepaid 

With a RESETTING DEVICE tliat clears the dial* to 2 *ro In- 
stantly- A High-Grade Mechanical Production. Does the ■work of 
h i g 1 1 -p riced ni &e hint 1 *. 

Adapted for various uses. Guurantoi.il for two year*, 

Catalogue Free. 

AUTOMATIC ADDING MACHINE CO., 352 Broadway, New York City, 







WAKE YOUR BIKE A MOTORCYCLE 

at email met by nttm-hlng the 
pihclent, powerful, tight 

ERIE. 2 H. P, ATTACHMENT 

Tli lal ncl U f Ich e 1 1 |J-H.rtc ti > IJ tu k h 
a powerful strong mi jlum-ycle, 
JiKKJ lr. use, E Sollfl to nny^E^.s 
fTtiino, Speed, It to :*) luitea 
per hour. Fit* nny bipfrJe, 
M^tiiL Klumpo for eHtnloj;, 
IvnTnTX'vrF ICTC Send 15 ono cent flt™pu Tor uc+w lwK>k t 
ITIUJ OKLILLldl J “The Motorcycle/' It tells abont the 
intK’han l.^nt* taro, operatlou, how to get nirire power, eta. 

MOTORCYCLE EQUIPMENT CO., 



50 Labe Street, 



Hammonds port, N. Y* 



$40 MOTOR CYCLE 

We Iirto iho. lir^eit line of Hp w md 
L’s*i Molue Cycles, Parts and Supplls* 

LU the CdUntrf, nl Ikig luWeSt brlce, r 
Eierv Insclkibs 11 fuarsnte-jd Wn a ns 
Ulo Jar# rat acirl i.el'v r-si-L'.isLre M Cnr 
Cycle liiviso 111 IIid World . Send fa, 

Otir 1 Fh:T Ce talent. H-opsirt n igcciilty 

HARRY R. GEFR CO., 

Si- Louis* Mo, 



All the SUndaTii Mirhineis SIHD or llRVTtD AST* 
WHERE is n'PH'li FBUH 8 , sIIdwiir RMTIL 

TO APPLY OS Pltl^E. GiiL rE i4il with of 

ejniiniTiitien. ty Write for Fl]usiia1e4 Celeloy 

tv mu hit pit Kjiroaicii* £om L*a*ue bi.,cincAco 



Wi> Wl]l minlwii’ laigD IllUslriitr-d Jlflrguln Sheet ef new and BUfffiLIp OSCd Alilntnalill^ ng 

mcpiiit jf your name and address. Ibis ^beet elnitvs aecuram pbuiOKrapalc vlowa of moEO 
wuu do Autuiuahlleti otieri-d ae low aa f luu. Writs plainly ta 

H. GRAHAM AUTOMOBILE CO. 

Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL. 



TYPEWRITERS,^ 



AUTOMOBILES $1 00 AND UP 




Horroun Auto Bumper 

Protects the Lamps and Radiators 

NOTHING TO RATTLE, OR GET LOOSE 

Did you ever run up against A road hog?— Nuf *a!d 

Mu du lac lured by 

sycamore, ill. The Turner Brass Works Chicago, el 



P/rrtAf 1 Vmifon Popidur if rebanic# 
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“THE BEST MADE 



RIFLES 



22 a rtd 
32 Calibre 



■it j i - m +- 1 Til ft Down 

Nothin# you can have will give yon more Aoloma tie Shell Ejectiax 

pleasure and recreation dunn g the long mouths of summer Light Trim A Up-to-Dat* 

than one of HOPKINS & ALLEN'S small calibre rifles. They 

are hard shooting, trim and true, weigh little and take down small enough to pack in a trunk or 
suit-case. Will drive tacks at 6o yards; can be found at any store that handles Hardware 
or Sporting (loads or secured direct from factory* Make it a point to see them. 



* 3.50 



Light weight Hlflfi wflirha 
8!4 \h». t Ijivh is in. foam?I 
mid in an entire 

length. Has ftm? Walnut 
Hterk, flu frlc take-down arrange rue 

device hi m Phcwt-i 22 short 
or long rJiuorG’ ("Eirlrhlpps, Tin* in 1 ' l 
lltll# rilli’ In Hu* unt-ld for i ho 
pioni'.T’-li nn 1‘ircrliH' wtirbrnrin^ 
|jkv ill III. Nn, ?ii 



* 4.50 



Weight 4 Lbs., 20 la. bar- 
rel i -7r hi. OT^rull, H;lS 

American WitinUt S t i ir k , 
quick Rctw bey TiiliF’- 
(Town anrsmireTTienb tinri |iiiprt)Tf d Pulety 
device, Harnni^r rebnundu*. after fltlng 
and dona imt nvt ora eartridsit. Shoots 
22 ehnrt or lung riiiiRn’ eartrldp^H, pin*! 
tlioot* *v lirrr you aim. Also made 
In 32 cal. lor 32 short Noe. 822 and 832, 



The bnt nil aronndl 
rlflem nd e— cm l he had 

in 23 nr & calibre. Wefpbe 

4'!j Ibe.j hart 22 Lit. l;;irri‘E. 

Stock, select Walnut flarrel 

high power rifle ptoeL Has JrDboundJiiK 
hummor, caey ai’tlon, bml safety nr. 
ran cement. A rrul prlte At our 
pri ve, N no. 922 and 932. 




Write fior uUr IiodiiI mil 'Cun A f’n t a I op ** for lftof. Il IliiiNlruieM noil dpju-ri lie « all Ihruo 

rlflrn 115 WP 11 n* <11 other imtilelrt of mir llr^orom autl plveej many pttLnla OH tlir t'urc mill hitnilhog 
of gun m. 1T T H FHKKlnnll who write promptly, 

THE HOPKINS & ALLEN ARMS CO., Dept. 32. NORWICH, CONN.. U. S. A. 

Largest fiifra. High Grade, Popular Priced Firearms lu the World 
LONDON OPFICE; £ City Ffoad, Finsbury Square, London 




HOW TO JOIN 
THE NAVY 



If you are interested in what the Navy 
has to offer young men of good character, 
call at, or write the nearest Navy Recruiting 
Station. Information regarding enlistment 
in all the various trades will be furnished 
you, whether you are ready to enter the 
service or not. If there is no Navy Recruit- 
ing Station in your vicinity, write to the 

BUREAU OF NAVIGATION 

NAVY DEPARTMENT, WASHINGTON, D. C. 

for circulars and addresses of Recruiting 
Stations. The pay is good, the life is health' 
ful; food wholesome, and sufficient in 
quantity; and for deserving, ambitious men, 
the opportunities for advancement in pay 
and rank are excellent* 







Petty Officer, First Class 

U. S. Wayy. 



If/’H tin n- Pnfurlrti 1 l f i'r h nrt.Tj-*A 
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Have you seen the New Improved 

BUCKEYE TRACTION DITCHER ? 



Sold to con 
tractors on 6 
days* test be- 
fore asking for 
settlement 

Works la bard 
pan and abide 
rock* where It 
cart bo take n 
out ^ 1th the 
ordinary pick. 
Passes over the 
work but once, 
cutting to a per- 
fect grade 11 
desired. 



Write for cata- 
log' K, also rfr- 
print article 
giving cubic 
yards Ditcher 
will handle per 
day and the cost 
of operating. 

End the fillivltl 
tedlmiiifl; 

SHTk ft*i J Machine OHIO 

Findlay, Ohio, Aug., 1-Wi . 
The Buckeye Traction Ditcher Co,, Findlay, i>. 

Gentleman :—D Li rln g a coin p#( lug contest between man 
and machine, It took 17 men and Steams at s cost of ffitl-Wl, 
ten hou r? to cat Wn> feet of tre-Dch. The same day, In the 
same soli, the Machine Amt 1. soft feet nf trench at. the name 
depth In ten hours at acoet of frj.fio. 

W. E. Waddell, 

Engineer Lci^tm Natural <iae nUd Fuel CO- 

TKe Buckeye Trtdjon Ditcher Co** Findlay „ O* 







New Hawks Water Heater 

We Introduced and built up the trade from Chicago* of 
the Peerless Kitchen Boiler. That experience developed 
our latest and highest efilcleucy and economy, 

THE HAWKS 
WATER HEATER, 
of which we are the 
sole manufacturers. 
Thin heater 
an la 1 1 super im 
all others. Marse, 
a fftcrmomdftT* icisfi 
of the. heat waste at 
flue a# compared 
with the Hawk#. 

We lDTitethe opln- 
Son of any one ftun- 
Ular with such jifipar- 
attre, as to the merit 
of our heater* in 
principle and eon- 
etruetloa. A Hut 
Bath cost# P/i cent#. 
Hot water through- 
out the house at all 
hours. 

Gas or Gasoline 
for Fuel, 

fft nra *[>ccLn.]ifiji In 
Water H .'jl i 114 , tli 4 in 
i'I nw .tinci Lightim? 
aud H^uso Ht»l™ A 
ncjvpl lino o-f high-M-t rlMi 
iporlaltiei uisoo^ary to th® 

MLi V-Libi'jrice And rdisiN'rl 
of tbc- iii'hluni ti'MJHe in 
ciSy nr wnnlry. Il rn^ts 
ItOSbinlf to lbVfcitEp&ta AKI> 
W+: HiVt tin, msrnvE 

FgDOFft._ Ijs writing, jf 
(ni%at<?ij in [t city plea Be 
f m o rnimo^E yoiiL' plutul 

Peerless kitchen Boiler & Supply 

54 Dearborn Street, Chicago 



= NEW TECH N 

CAEPENTHY. By O. Townsend. 150 pt>., 224 Ulus. 

A working manual for Carpenters and Woodworlttrs (u 
general. Nest a theoretical treatise, but a practical 

working guide. Price,,,,,,,,,,, .,,.$1.00 

GAS ENGINES AND PRODUCERS. By Wy*r and 
Marks. 1 “ji i 1 1 f. . lift hi us. La ted t In form at ion In iliis 
rap] Lily developing field. For Engineers, Machinists, 
Autoniobilists, Price ,.$1.00 

MASONRY CONSTRUCTION. By Phillips and Byrne, 
HO pp rp 4-1 illuH, Latest and best American, methods. 
Price ,,,.,.>■ -51.00 

WATER SUPPLY, By F. E, Tumeaure, 160 pp r , 40 
Ulus, An exhaustive compendium tor Sanitary and 
Waterworks Engineers and all interested In matters 
affecting public health. Price. .fl.00 
HIGHWAY CONSTRUCTION, By Phillips and Bynia. 
MO pp., SO Ulus, Mwdern methods for Itnad Builders 
and all Interested In better Ways of comm Lin katinn. 

Price 51.00 

MANAGEMENT OF DYNAMO-ELECTRIC MACHIN- 
ERY, By F. B, Crocker. 130* np., +15 Uluar. For all 
who have to do with electric light or power plant*. 

Price - fl, 00 

EELAM ENGINES. By Lelatid and Snow, ISO pp., S3 
III u*. A practical guide, Field covered In a wfiy sny 
one can, grasp. Price. ,,,,. .91.00 

ELECTRIC RAILWAYS, By J, R- Cravath, ISO pp., 
103 illus. Trolley end th Ird-raJl system*. Eleetrie Loco- 

cootlve, etc. price 51,00 

ESTIMATING, By Edward Nichols. 135 pp., 35 Ulus. 
For all worltpn In Building trades. Tolls how to esti- 
mate intelligently. Dice.,,. 

STAIR BUILDING AND STEEL SQUARE. By Hodg- 
son and With-ama. 33+) pp.. 140 IIIlls, Only up-to-date 

wort on these subjects. Price. 11.00 

VALVE GEARS AND INDICATORS, By Lei and *nd 
Dew, 150 pp, , 105 Ultra, Two Im-nka in one. Tfpes of 
valves, gears, etc., fully explained. Price, ,|1. Oh 



ICAL BOOKS ■ . . ■ = 

THE ELECTRIC TELEGRAPH. Hr Thom und Coll ini, 
150 pp., 81 illua. Carries along by easy step* l«> com- 
plete mastery. Multiplex and Wireless Tpjegrapb ex- 
plained. Price $1.00 

mechanical drawing. By e. K«nium. iso pp,* 

I4i> illu*. Complete course In proJe-cthiTm, abade lines. 
Intersections and development*,, letterinKi with exercises 
and plates. Price, „ .... ,.,11,00 

BOWER STATIONS AND TRANSMISSION, By O, C, 
Bbaad, 1-SO pp., 43 Jilus, For Electrical Workers. 

Up-to-date practice. Price. .fl.QO 

PATTERN MAILING. By James Ritchey, 150 rP ., 
250 illgg. For Wood Find Metal Workers and Mold era. 
Methods of building up and finishing fully described. 

Price .51.00 

SURVEYING. By Alfred E, PbiUipa. 20ft pp.. 133 
Illu?, For Civil Engineers and Students, All details 
of field work explaititd. Price ■ - -IL60 

BUILDING SUPERINTENDENCE, By E, NicholB. 

2tW> pp., 25(3 llhts. (’tw?tly mistakes oecur through lack 
of attention at proper time, hurtful to Owner and dfa- 
cred [table to Architect and Builder. Olives thorough 

knowledge of methods and materials. Price. $1.51} 

ARCHITECTURAL DRAWING and LETTERING, By 

Boumo, von Holst and Brown, 1S5 pp.„ Fio drawlngg. 
Complete course In making icnrklng drawings and ar- 
tistic lettering for architectural purjHJses. Price. .$1.50 
MACHINE SHOP WORK. By F. W, Turner, UW pp., 
SOT IIIuj?, Meet* every requirement of the shopman, 
from the stniplest tools to the most complex turning 
» nd milling tnachinest. Price f 1 ,50 

TOOL MAKING. By E. R. Markliain. SOft pp, T 325 
Ulus. How to make, how to use tools. Profusely Illus- 
trated. Price ........ $1.50 

MACHINE DESIGN, By C. L, Griffin, ISO pp. t 82 
designs. Written by one of the foremost authorities nf 
the day. Every illustration represents a new device In 
marhl ne shop prac tico. Price * .$1.50 
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tw To Have 

L’_ ™_ 1__ “apply 

N O matter where you live, you may have 
an absolutely reliable water supply. No 
matter how extensive or modest your 
requirements might be, you may have an ample 
supply of water the entire year * round— day 
and night. You may have an abundant sup- 
ply everywhere— all plumbing fixtures and 
hydrants— just as high as you want it. 

With your own private water s,upp!y 



plant, you may have 
every convenience 
and comfort of the 
best city water 
works; and your 
buildings will be pro- 
tec ted from firs loss* 

All these desirable feature® will be posi- 
tively assured if you install 



The Kewanee System of Water Supply 



In the Kewanee System you get the right 
kind of pumping and storage equipment, 
suited to your own individual needs. You also 
gain the results of over ton years practical 
experience and the technical knowledge of 
trained hydraulic engineers. 

Do not use an attic tank which will leak and 
flood your house, and which does not provide 
sufficient pressure. It is not necessary to 
have an exposed elevated tank to freeze, flow 
over, leak or collapse* In the Kewanee Sys- 
tem your storage tank is placed in the cellar 



or buried in the ground, and the water i@ 
delivered by air pressure instead of gravity 
pressure. 

Let us design a Kewanee System for you* 
We will make no charge for preliminary 
services, and we will protect you with a 
guarantee of satisfactory results. 

Send for our complete illustrated catalog 
No. 14* It shows how the Kewanee System 
has been adapted for buildings of various 
sizes, from the smallest cottage to the largest 
institution— and small towns. 



Kewanee Water Supply Co,» Kewanee* 111.) 

New YorK Chicago 



Publisher’s Notice to 
Subscribers in Canada 

The Post Office Department of Can- 
ada has abrogated the treaty in force 
with the United States for many years 
by which periodicals have been mailed 
from this country to Canada at I cent 
per pound* The rate is now' made as 
high as to the most distant point in 
. ! the world and forces Popular Mechanics 
to raise its subscription price to all 
Canadian subscribers to $1 .50 per year* 
The retail price on newstands will 
remain at 10 cents per copy as the 
newsdealers’ supplies are shipped in 
bulk by freight. 
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Popular Mechanics Shop Notes Series of Year Booto II 

(|| One of these books Is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 Pages Vol. I, “Shop Notes for 1905.” 385 ,1,ustrati ‘> n * 
236 Page* Vol. II, “Shop Notes for 1906 ” 555 Illustrations I 
228 Pages Vol. Ill, “Shop Notes for 1907.” 58G Illustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

<§ These books are a perfect gold mine of information for 
every one Interested in mechanics, or who uses tools - 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

<| These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There is nothing on the market equal to 
these books at five times their price. 

I|j The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINQS, and like Popular Me- 
■ chanics, is “Written so you can understand it.” 

These books are indexed very fully and with great care. 

If The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of all kinds, masons, and 
in fact alt the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

f Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price 50 Cents per Volume , Postpaid 
POPULAR MECHANICS, 

In ordering, ttfcle which volume U wanted. 
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WHY NOT BUY AT WHOLESALE PRICES? 

AND SAVE MONEY ON EVERYTHING.— Over 7B,()00 luhot naTlri^,, monay-maklng 

articles (ny th« shop. homo and lartu fully 
illustrated, described and paired In our Big New Ontaloiiue No, !Jil + 

It contains a lar^ur variety of mechanic^ toola of till binds at tower prices than heretofore 
shown in any catalogue ever published. No nwhauir; Can afford to he without tide up-to-date 
Buyer's Guide, ruriMH wtl ilI wbalEHml« [>rk-esin Mtmtl quantities an well OS large. 

Opposite each article in the catalogue is Itie low price at which we rail IE, the Lowsit 
Prteo for Which it can bo bought In nnjr store, big or little, in this or any country on the plfibe. 
Von will spend hours of Interest over iis pages; you will marvel at the wonderful variety f nil 
complete In onu big book. Tt makes buying pleasant iut well ew profl table, no matter where 
you lira. This catatefnte coats us ^1-W) to print, but Is sent postpaid Free of charge to all 
who ask for It Id good faith, 

UVEFITP jpnp IT TA h*V We will send yn« our Premium List, containing ldu valuable 
VTIUIC rim M Jinr j w ,.*[ u j ftrt|rleB jr lTen aurt y Ffitli. Also our grocery 

List, showing how you can save one. third on your living expenses. 

WP GCl I |>p* I a R| P fifth nc ONLY Ruvot us and hwutb Best Goods at Lowest 

nc SELL KCUWLC uuuuo uhli - p rlt ^ ; Prompt Shipments. Low Freight and 

Express rates, end n wiiisre de»l every time. W# guarmirpe satlsfaeijon or refund roar 
meney. We also guarantee aafe delivery of all goods ordered of us. 

WHITE, VAN GLAHN & CO. : : : 30 N “1r k ^: r ' 

ThU7QO Page Catalogue Fre* TliC Oittesf Af rr i £ Order llmixti ill America. EaUi! dished ISIS. 





Power Problems 

.■ 

with power users are all of the direct 
kind. A 

Is it reliable? 

Can anybody run it? 

Is the running cost low? 

Is it safe? 

Is it adapted to your purposes? 

These questions are ntl nfttUfaetorily answered in the 

I. H. C. Gasoline Engines 

They are built on correct mechanical principles and only the highest grade mate- 
rial and thoroughly skilled workmanship are used in their making. 

They can be depended upon to respond promptly, with abundant power, whenever 
call is made on them. A combination of efficiency, dependableness and durability that 
is found in engines of no other make. 

Made in the following sizes: 

VERTICAL, 1 and 3-H. P. 

HORIZONTAL, iStatlunary and Portable) 4 t 6 , 8, 10, IZ. 15 and ZO-H, P, 

Call on the local International agent or write the office for catalog. 

International Harvester Company of America, 7Q Monroe St., Chicago, U, S.A. 

(Incorporated) 



$io 00 
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A MAN OR BOY OF ORDINARY INTELLIGENCE 

OflH Make Ten DuUm* Each Duy Id Ills Uftn Town By Making CONCllbTE BKICKS With The 



WINNER BRICK MACHINE No. 2 

Tt ts ft llttlo grain four (4) brink fact' dov n ruaeblnp, [raffed in 
flvwry detail. Strong and durable, perfei.-! workmanship, and 
mads of first-class material. Makes perfect brick In common, 
i mind J I iik design? o r rock face. 

One man c?in produce* without effort, 1,500 Perfect 
BricKs In 9 Hours * — — - — 





WINNER. BLOCK MACHINE CO. 



Operation so u'dipla and perfect a hoy can operate it with ease and perfection. 

No tnvestmeir — $35.00 is nL — complete, f. o. b, Minneapolis. 
Ten Dollars with Order- - Balance C, O. D. 

607 Northwestern Building 

Minneapolis, Minnesota, u, s, a. 
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Mar* 

hyWa^o 

— Shakespeare* y 

• 

We, the I aternationai Correspondence Schools, have 

mended** the w ages of many thousands of voung men 
situated as you are now* We can *‘mend'* j ours* 

Oil file in out offices at Scranton are a hundred 
thousand names and addresses of workers whose wages 
have been increased from 50 to 500 per cent as a result of 
I* C* S* training* The I* C* S. went to them, training 
tliemyi??- their work while tlioir work, and in their own 
homes* We wish you could hear the story of their success 
from their own lips* The I* C* S* will train you to do the 
same, no matter who, or where, you are* 

If you will fill out the coupon as directed, we will 
send you a thousand of their names and addresses, with 
the story of each, and also tell you how your wages and 
position may be advanced* 

livery month the I*C* S* receives nearly an average of 
300 letters, telling of increased salary or better posi- 
tions secured by I, Cp s. men* In the next few months 
I. C. S. training will advance Several thousand more , 
Do you want to be one of them? If so fill out the 
coupon and mail to-day. 



That is the first step*, 
It puts you under no obli- 
gation and no expense, yet it 
lias been the means of open- 
ing up new opportunities 
and tripling and quad- 
rupling the earnings of 
thousands who have 
no more ability 
than 3 ou, but w- ho 
were willing. 

Are 
You 

Willing? 



International Correspondence Schools 

I Box «7? p SCRANTON, PA, 

[ explain, without Icirtlit'r obligation on 

Bij part* l-i ow lean uualiry for a tiirpr eaJary in 
t the position before which 1 hate marked X 



llnuL k etper 

Sleniiaii'aiyher 
jliifrliifiifiil Wr||(T 
4kuw t'ini H' rllcr 
Win-daw Trimmer 
I'oMniittflul Law 

Civil iknict 

t'hfbiUt 

T**|t1« Mill frupl, 
I’lMtriflmi 
Klee, Knflnttr 



npchta'i Ur«ll,nti» 
Tflcphopp Kfif'wi 1 

I ’Ji'h - J ilt h \ liia^opt, 

.Hcetinn, Knfln«r 
f’urveyffr 

!SLiil l-r»nji rjr Pircincrf 

Civil t ttoji n,fc r 
ItnlU ir Cnti t ritel nr 
Archil r*' I [iFafE*Qif!ii- 
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REMARKABLE WORK ON HIGH STACK 



Section Weighing 40 Tons Added at Height of 200 Feet Without 

Shutdown 




J. L C, £, 



Four Stsi^cis in the Work on High Stack 



One of the most formidable of many daring engineering feats in midair was 
the extension of the mammoth stack at the smelter works a few miles from Doug- 
las, Ariz. The original stack was one of the largest in the West, being 200 ft 
high and 25 ft. diameter on the inside, but had become too small and an exten- 
sion of 00 ft. at the fop was decided on. The difficulties of the undertaking were 
increased by the condition that the plant could not shut down for even an hour 
and that the men must work on a platform 200 ft. above the ground amid clouds 
of smoke, deadly gases and heat constantly belching from the giant chimney; 

Four months were spent in erecting the false work, which was built of 12 by 
12 -in. timbers braced with 3 by 12-in# material, all bolted with heavy bolts. It 
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was almost universally predicted that ihc structure would collapse under the 
strain, for the 60-ft. section weighed -30 tons — as much as a fair-sized locomotive. 
The section was successfully hoisted to the platform and then the task of shifting 
it into place began. The illustrations show the progress of the work at four 
stages. Slowly the ponderous mass moved to one side as the cloud of smoke 
sought its new channel * Then n signal hag fluttered from above announcing that 
flic new section was ready to lower and attach. 

The feat- was accomplished in less than three hours, while in all the big 
plant not an engine slowed down, nor a single blower reduced its pressure, nor a 
safety valve popped as a result of strum generated but not used, Tr was an accom- 
plishment requiring skill, science and personal courage of the highest order, as 
well as ability to anticipate every possible condition of failure and provide against 
it in advance, 

-+ 

PANAMA CANAL COMPARATIVELY SMALL UNDERTAKING 



The building of the Panama Canal has been unduly magnified as an en- 
gineering undertaking, ■although it is the largest job of its kind to date. It is 
estimated to cost about $1 50,000,000, hut this is less than §2 per head for each 
mnu, woman and child in the richest country in the world, or about 2o cent? per 
head per year for eight year.?. That certainly will not “bust” us. 

The distance from ocean to ocean is only 40 miles, and the chief engineer 
can go over the entire line and return by rail between breakfast and supper. 
Everything that modern science* in all its branches, can contribute is being util- 
ized to do Hie work economically, speedily and safely. In si single machine, coal 
and steam, wilh an engineer under a canopy, do the same work which if per- 
formed m the old way would make a thousand men with shovels and wheelbarrows 
toil under a relent loss sun. The working conditions are really easy and comfort- 
able us compared with the privations, hardships and dangers which in the early 
days beset the construction of hundreds of miles of railroad in the United States, 
There are at this moment right here at homo not a few engineering works 
under way, and financed by private capital, too, which in the aggregate will cost 
several times ns much as the canal. In many respects the engineering difficulties 
are vastly greater than those at Panama, and, barring the one item o£ climate, the 
dangers to life and limb are even greater. 

And yet so familiar are we with these things they create wonder for a few 
days only, and after that scarcely a passing comment. In .Yew York City alone 
the great works of tunnels under city and river, railway terminals and depots, 
water supply and other similar enterprises now in progress aggregate the enor- 
mous sum of §625,000.000, or more than four Panama canals, while three of the 
undertakings a mount In $100,000,000 each. 



A railroad builder in Chicago whose reputation is national among railroad 
men said: “The digging of flic canal is, of course, a big thing, but considering 
the facilities available for the work is relatively not a hit bigger than lots of en- 
gineering work which the railroads of this country have been doing for years 
past. They have not made any fuss or splurge* and for the most part Hie public 
has never even heard about it. In constructing the first track across Arizona, for 



instance, the men were tit constant jeopardy of death from hostile Indians, thirst, 
starvation, poisonous reptiles, and sunstroke, and could not communicate with 
nearest headquarters for weeks at a time, Scores lost their lives or were devoured 
hv wild boasts of the deserts or mountains, and to ibis day no brace of them lias' 
ever been found. To a railroad constructor the canal job does not present the 
formidable obstacles which loom up like mountains to so many people.” 
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** NIGHTINGALE ” AUTOMOBILE 
WHISTLE 



A new whistle for automobiles has 
been brought out by a Paris firm, which 
is blown by the exhaust. It is quite 
musical and produces a pleasing sound, 
the pitch and volume being regulated 
by a lever operated from the seat. The 
accompanying illustration from L' Au- 




tomobile shows the manner of mount- 
ing and operating the whistle. 

*-*-* 

The balloon “United States/' in 
which Lieut, Lahm won the cup last 
year, has been purchased by the Aero 
Club of St. Louis. 

♦ ♦ ♦ 

A Japanese commission has started 
for England to place the contract for a 
battleship of 21,000 tons displace- 
ment, at a cost of $11,250,000, 



PORTABLE AIR COMPRESSOR 



The rapidly increasing number of 
uses to which compressed air can be 
put in and around a manufacturing 
plant, makes a portable compressor a 




Easily Drawn About 



desirable machine. The compressor 
illustrated is a complete plant, operat- 
ing with an electric motor and can be 
used wherever current can be obtained. 
One hundred feet of air hose is car- 
ried in the box over the storage air 
tank, 

♦ • ♦ 

AUTOS FOR EGYPTIAN DESERTS 



The experiments with motor ears by 
the Egyptian government have met 
with such success that considerable at- 
tention is being devoted to the pro- 
duction of cars specially designed for 
work in that country. The type illus- 
trated consists of a light weight 
3-wheel motor car nf 1 2 to 18 hp, 
with a 2 -wheel trailer. The wheels 
are fitted with 5-in. tires, says the 
Automobile; to prevent sinking in the 
sand. 




Three* Wheel Molar Drawing Two^Wheel Trailer 
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TEST BRIDGE BUILT IN A GARDEN 



Almost 100 years ago the curious 
arch bridge shown in the illustration 
was built in the garden of an English 
army engineer, at Seringapatam, In- 
dia. The structure has a span of 112 
ft., rise of 11 ft., and is 4 ft. wide. 
Thickness at the springing is 5 ft., and 
at the crown 3 ft* 10 in. Ordinary 
bricks and mortar were used, 

Tt seems Capt. De Havilland had 
recoin mended a 5-span bridge of simi- 
lar arch con struct ion to cross a river* 
He was laughed at and his plans re- 
jected, He built the single span at his 
own expense, and although he lived to 
the age of 90 years, his demonstration 
lias already outlasted him 50 years, and 
bids fair to endure for centuries. 

» 

Six British antiquated warships sold 
at auction for $383,000. They or i gin- 
ally cost nearly $8,000,000. 

ENORMOUS GROWTH OF CEMENT 
INDUSTRY 

The product ion of Portland cement 
in this country has increased in 35 
years from 3,000 bbh a year to 4,000,- 
000 bbl. in last year, and this with the 
prospect of an increase during the next 
year of 20%. Without being in the 
hands of a trust, the prices have in- 
creased in the past 18 months from 15 
to 20% from legitimate demand. 

This enormous output for 1000 
would be sufficient to build a first -class 
cement sidewalk 5 ft. wide 3.6 times 
around the world, or build a sidewalk 
45G ft. wide reaching from Chicago to 
New York, 



The uses to which this material, 
mixed with sand or crushed stone, are 
put are almost unlimited. They range 
from the smallest culvert to the enor- 
mous concrete arches spanning our 
largest streams; from the humblest 
cottage made of concrete blocks to the 
finest skyscraper and office buildings 
built from reinforced concrete. 

4 « », 

MOTOR TOWER WAGON 



rower wagons for constructing and 
repairing the overhead wires of street 
railways are usually drawn by horses, 
as a repair car can seldom get to the 
place on account of other cars blocking 
the tracks. The Toronto Bail way Co. 
has imported a motor tower wagon 
from Switzerland. The tower is carried 
in the manner shown in the cut and 




raised to double its present, height 
when repairs to the trolley wires are 
being made. 
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LIFE-SAVING BY GASOLINE 

Motor Lifeboats Can Travel 200 Miles at a Trip 



In place of fourteen strong arms, 
pulling seven oars, with another pair 
at tlie steering oar, now a 4-cylmdcr 
4 -cycle gasoline engine pushes tbo craft 
along at 10 jnilcs an hour. A solid 
18-in, propeller, with a reversing 
clutch, propels the 34-fL boat. Two 
gasoline tanks, one with a capacity of 
2i>, the other with 75 gal, of the color- 
less fluid in which is locked up so 
much effort, admit a radius of 200 
miles* Never lived a crew of men with 
the strength to pull so far without 
stopping— or ever will live a crew 
which could, even for a short distance, 



a long wav, or where continual high 
seas forbid the launching of such a 
heavy boat, of course the early boat 
with its proved worth will remain, 
it seems odd, when one thinks of it, 
that a little cockle shell 34 ft long 
should live and ride out seas and wind 
which are too much for the huge hulk 
which wrecks and needs assistance. 
But these little boats arc built with 
one single idea — safety— and all the 
skill and inventive ability of the build- 
ers are designed to this one end. The 
boats are built of one of the most ex- 
pensive materials which can be ob- 




Partly Over Keel Up Self Righting 



equal the speed of the little pulsating 
engine under the hood in the stern of 
the boat* 

Nearly a dozen of these boats arc 
now in use in this country, and every 
one lias had a chance, and successfully 
demonstrated its superiority for the 
vork it does, over any previous type 
of craft used for the same purpose. 
So successful are these boats that 
others arc being built and installed — - 
old boats, not too weatherworn, arc 
being changed to motor boats, and as 
soon as appropriations allow, the work 
will be extended until the coasts arc 
all supplied with these craft, wherever 
it is possible to use them. Whore 
shallow water extends from the beach 



tained — mahogany. This because that 
wood is close grained and resists stress 
and decay much better than other 
woods, is so formed that it can be 
worked and bent and made into a boat 
without hurting its strength, and be- 
cause it is light for its strength, Two 
layers arc used, crossing each other 
cm the slant, with fine canvas and 
waterproof paint between. The boats 
cannot be sunk. They have a false 
bottom , through which run 8-in. tubes, 
dosed with valves, which keeps the 
wafey out But let a wave fill the 
boat and in less than half a minute the 
water all runs out of these tubes back 
info the sea. The boats cannot stay 
upset, and turn over with difficulty; 
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on the bottom is a heavy keel 
of metal — gun metal — because that 
does not rust easily and because it dors 
not set up electrolysis with the copper 
rivets, as would wine other metals. 
This l f 800-lb. of keel Hops a boat right 
side up as fast and as often as a wave 
upsets the boat — anti it must be a 
mighty wave indeed which accom- 
plishes the. teat. The boat cannot sink, 
for there are eight watertight coin- 
part ments in it, any one of which is 
sufficient to hold the boat on the sur- 
face full of men and women. And in 
these eight compartments arc 82 cop- 
per air cases, so that the boat ran lie 
smashed into small pieces, cut in two, 
in ten, in a hundred parts, and still 
there will he enough floating for those 
in the boat at the time of the accident 
to hold oil to. 

The photograph i show the difficulty 
which is experienced in trying to up- 
set one of these boats. A number of 
men, with block and tackle, had to 
pull and haul a long time, until, inch 
by inch, the boat finally heeled over, 
took water, and at last turned bottom 
up. Released, and in a second the 
heavy keel flopped hack the boat and in 
no uncertain manner — witness the 
splash ! 

Further tests showed that it took 
39 men, standing on the rail of the 
boot, to bring it awash, and 49 men 
had to crowd into the hull when it rode 
evenly to make it take water. The 
engine is so arranged that when the 
boat tips to such an angle that the 
men would be thrown out, the engine 
stops. This is in order to prevent in- 
jury by the propeller to anyone thrown 
into the water and also that the boat 

r 



may lose headway to make it no harder 
than is necessary for the men to get 
back into the boat. The engine is 
protected in a compartment in the 
rear, so that it does not get needlessly 

ITT? "i . 1 

wet 3m t all the working parts arc so 
inclosed that salt water does, no dam- 
age. The engine is started, reversed 
and stopped by levers outside the com- 
partment partition. 

The safety and the speed of these 
boats are not their only advantages. 
In the lifeboat when the crew have to 
toil at the oars, but few hands are 
available to help shipwrecked persons 
into the I >o ti t o r t o m a k e a sa f e I a n d i n g 
beside a wreck. In the gasoline boat 
all the crew, save in engineer and the 
captain, arc free from work, and. ar- 
rive fresh and strong at a wreck, and 
can devote their entire time and atten- 
tion to saving the crew and passengers. 
Bach boat h equipped with mast and 
sails to use as an auxiliary or in case 
of accident to the power. 

The limitations of the boat are only 
in the difficulty of launching— some 
sort of sheltered water of sufficient 
depth being essential, but it makes up 
for this in its increased radius, which 
permits it to travel 50 miles to a 
wreck, if necessary, distancing the 
ordinary surf boat, which might be 
launched nearer the wreck. 

The cost? Eight, thousand dollars 
for a new boat and $3,000 for putting 
an engine in and remodeling an exist- 
ing lifeboat— little money indeed, 
compared with the life of the craft and 
its activity and the service it renders, 
i’he Life-Saving Service is enthusiastic 
about the possibilities and achieve- 
ments of the power craft. 
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RAISING ALLIGATORS IN INCUBATORS 




Fig, i--The Incubator for Hatching, Fig- 2— Baby Alligators Just Hatched. Fig* J^An Alligator 
Shooting the Chute. Fig. 4— A Scene at the Alligator Farm, Arkansas 



Of all the interesting uses to which ■ 
incubators have been put that of 
hatching alligator eggs is probably the 
most unique. An Englishman at Hot 
Springs, Ark., is engaged in raising 
alligators for tlie market. The de- 
mand for the hides to use in manufac- 
turing purposes is constantly increas- 
ing, while parks and zoos buy the live 
reptiles for exhibition. 

More than 3jGOG,000 alligators were 
killed in Florida alone from 1890 to 
1900, and as they cannot be raised in 
captivity they are rapidly becoming 
extinct in this country. On the alli- 
gator farm, however, they have suf- 
ficient liberty to thrive. An alligator 
lays from 30 to GO eggs, which are 
placed in the incubator, where they 
are hatched by the heat of the sun. 
Hence the condition of the weather de- 
termines the time of incubation, even 
in the incubator. All the young alli- 
gators of the same hatch are placed m 
one pen which is built to include part 
of an artificial lake, and in passing 
from one pen to another the visitor 
notices the increasing size of the 



reptiles until those 12 ft. in length are 
reached. 

Four 'gators each 8 ft. long have 
been trained to shoot the chute which 
they do by climbing to a platform 18 
ft. high, and at the word of command 
sliding down a 30-fh chute into the 
water. 

♦ 

DIVERS SEARCH OCEAN BOTTOM 
FOR LOST MAILS 



Two hundred and ninety-nine big 
sacks of mail were lost when the “Da- 
kota’* went down off the coast of 
Japan. Eighty bags floated ashore and 
were recovered by the postal officials 
who were pa holing the shore. Divers 
from the navy wore sent down to 
search the vessel and the ocean bottom 
but failed to recover anything, as the 
sacks had floated away. 

The recovered mail was sent to 
Tokyo, where It was carefully dried 
and after inclosure In an official en- 
velope, forwarded to destination. Over 
30,000 letters and 533 registered pack-r 
ages were thus dispatched- 
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MODERN CIVILIZATION IN RUSSIA.— "One Prefect has risen to the demands of 
modern life in Russia. The Prefect's new automobile may be seen on the Nevsky Prospekt, 
steel- armoured like a cruiser, carrying Its littfe quick-firer In a turret. "—Motor, London, 



MOVING HOUSE A MYSTERY 



Engineers, builders and scientists 
arc alike baffled in nil attempts to ex- 
plain the mystery of the “moving 
house” in Berkeley, Cal. It is a neat 
two-story dwelling owned and occupied 
by Mr. W, C. Webb and bis family. 
Boon after its completion, about a year 
ago, the house commenced moving, ap- 
parently of its own accord, and grad- 
ually moved toward the street until it 
had traveled a distance of 12 ft. A 
few weeks ago the movement ceased. 

The building has a strong concrete 
foundation which rests on apparently 
solid rock. The ground is perfectly 
level, and the change in position is not 
due to gravitation. The soil down to 
rock foundation is of a clayey nature. 

Strange to say, the house remains 
perfectly intact — has not cracked, and 
has not lost its exact perpendicular po- 
sition. Mr. Webb and his family have 




Traveling Houte 



not moved out. of the building, as it 
seems entirely safe. However, should 
it begin to move again, they will va- 
cate. Bo slowly and easily hae the 
house moved that the occupants could 
feel nothing peculiar. 

Dwellings stand on each side of this 
building, and singular to state, neither 
has “budged” the fraction of an inch 
from its foundations, Webb’s house 
lias reached the inner edge of the side- 
walk. In his back yard there is a 
wide and deep — several yards — -chasm 
extending clear across his lot; but no 
further earth disturbance has been 
manifested, except in front, where the 
sidewalk and street are bulged up a 
little. 

■ ♦ 

NEW PROCESS FOR ALUMINUM 



Although the cost of extracting 
aluminum by electrolysis has been re- 
duced from $8.00 to less than 40 cents 
a pound, there is a “long felt want” 
for a cl leap er process. According to 
The Mechanical Engineer, London, 
that want is now met by a method 
which will make vast deposits of clay 
a source of boundless wealth and 
utility. In brief the new process is 
this : Obtain aluminum carbide by 

heating kaolin and carbon in an electric 
furnace. Then heat the aluminum 
carbide with alumina (oxide of alumi- 
num), which wilt yield carbonic acid 
gas and pure metal. 

The great Assouan dam, Egypt, will 
be raised 23 ft, at a cost of $7,500,000. 
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A RENARD ROAD TRAIN now In service in England, Fewer from the meter car Is 
transmitted by shafting to each trailer car, thus making each car self-propelling, 



STUDENT SHARPSHOOTERS 



A pleasing addition to collegiate 
contests of <£ brainstorm*' and football 
is suggested by the executive commit- 
tee of the National Kifle Association of 
America. It is proposed to introduce 
rifle practice into all the educational 
institutions in the United States, with 
big intercollegiate and interscholastic 
shooting matches every spring. The 
first of these has already been an- 
nounced for June 21-22 at Creed moor, 
N, Y.j with a handsome intercollegiate 
trophy. The idea deserves enthusiastic 
support. To be the champion shot of 
the student body of the United States 
would certainly be an honor worth 
working for. 

*— ♦ 

RECLAIMING LUMBER FROM BOT= 
TOM OF MISSISSIPPI RIVER 



From near its source in northern 
Minnesota to La Crosse, Wis,, a dis- 
tance of about 1,000 miles, the Mis- 
sissippi river flows over a corduroy bed 
composed of pine logs that have be- 
come watersoaked and sunk as they 
were being floated down stream, ac- 
cumulating there tl trough 50 years of 
logging. Most of these logs are of the 
smaller variety, 8 or 10 in, at the butt, 
and known to lumbermen as “pig iron"’ 
Norway. It is now proposed to lift 
these logs from the river and recover 
the millions of feet of lumber they 
contain. Some of the best lumber has 
come from logs that have lain sub- 
merged through several decades and no 
matter how long sound pine logs 



remain under water they do not de- 
teriorate. 

The plan is to lift the logs with a 
hoisting engine erected on a ftatboat, 
place them on the river bank and have 
a Government scaler inspect them and 
record the marks found. Where the 
original owner can be found, lie will 
be compensated at the rate of $8 per 
thousand feet. This represents so 
much clear profit to the owner and 
leaves a margin of profit to the holsters, 
who can readily dispose of the re- 
claimed logs at from $12 to $14 per 
thousand feet 

— — ♦ ♦ ♦ — 

A balloon occupied by two German 
aeronauts, ascending near Berlin, cov- 
ered the 812 miles' distance to the Eng- 
lish coast in just 19 hours, or less time 
than required by ordinary methods of 
transportation. 

— 




C-j-jr-M* Ib-floHrlfel M i -ur 2*1 



Mm king a. 95-Ft. Fill on Uiiton Pacific Near Omaha 
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ABSOLUTE SAFETY AT SEA 



Ofeat Ships with Speed of Trains Predicted 
Within 25 Years 



Length*.,.*.,., 1 h £0O ft, 

Breadth ....... 155 ft. 

Depth 81 ft. 

Draught.,,,, 10 ft. 

Gro&s tonnage. , ... r .. . 67.&DQ tons 

Passenger accommodation r , . . 6,700 

Engines * , 170,000 hp. 

Speed per hour. ........ . 35 miles 

Cost. ... . $17,003,000 

Sea travel, because of great ghipa 
and faultless navigation, will be made 
absolutely safe, predicts J. R. Oldham, 
a naval architect, writing in the Ameri- 
can Marine Engineer, The above fig- 
ures are Ids prediction of the popular 
ocean liner within the next 35 years. 
The ship will have a double shell 
throughout, as embodied in the struc- 
ture of the "Great Eastern.'* He says: 

' In 35 years from this date a 
steamer approximately 1,300 ft. in 
jgth, 135 ft. in breadth and HI ft. in 
th will be afloat, This vessel will 
be designed for a reserve merchant 
cruiser. She will have a strong pro- 
tective deck and a complete double shell 
from keel to structural deck; her top 
sides externally will be of nickel steel, 
while the inner shell will be strongly 
built on the cel hilar system with steel 
of exceptional ductility to permit of a 
great degree of buckling without a 
fracture. 



"The bottom will also be sheathed 
with teak wood, which will permit of 
‘coppering' to avoid fouling and will 
add greatly to the safety of the ship 
in the event of grounding, 

“There will he two longitudinal and 
24 double transverse bulkheads extend- 
ing from the bottom to the structural 
deck, forming coffer dams, and without 
any doors or port openings, elevators 
and stairways being arranged in every 



compartment. The speed will be 30 
knots an hour, secured with improved 
turbine engines of 170,000 hp, ? driving 
five screw propellers, 

"There will be GO boilers with 400,- 
000 ft, of heating surface, and 12 
smokestacks. A special feature of the 
general arrangement will be extra large 
pumping power, with boilers and 
pumps placed well above the load-water 
line. 1 propose that certain compart- 
ments containing 2,500 tons dud! be 
kept full of water, so that in the event 
of grounding those compartments 
could be emptied in 13 minutes, which 
would in most cases of grounding en- 
able the ship to float oiT, ad 2,500 tons 
would represent one foot draught of 
water/ 7 

To compensate for this loss in freight 
tonnage an extra charge of $25 per pas- 
senger might be necessary, I nit there 
would doubtless be sufficient travel to 
provide it. With proper care in navi- 
gating the chief danger would be to 
smaller craft which might get. in col- 
lision, for the big ship at full speed 
would exert an energy equal to 40 
railroad trains running at 00 miles an 
hour* or practically 3,350,000 f cot- 
ton B. 

— » ♦ » ♦ - — — 

Second Lieutenant E. R. W. McCabe 
of the U, 3. Cavalry will ride an 
Arabian stallion from Portland, Ore., 
to New York City, a distance of 3,181 
miles, to determine whether the breed 
has the endurance required for cavalry 
mounts. 

+ » ♦ 

A gang of expert thieves stripped 
telephone poles of wire for a distance 
of three blocks in Chicago, recently, 
and secured in all about GOO lb. of 
copper* 
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BACHELOR OF AUTOMOB! LINO, 
NEW DEGREE? 



Cornell University is certainly up-to- 
date* For two years past the curricu- 
lum has contained courses in all things 
pertaining to autos under the direction 
ol! the most competent instructors ob- 
tainable. Anyone who may imagine 
that, because these courses are given in 
a college, they are necessarily imprac- 
tical, is altogether mistaken, for they 
include instruction in every possible 
detail of automobile construction, with 
history of each part and comparison of 
modern with obsolete forms, both 
American and foreign. Of course an 
important feature is the study of the 
gas engine and the chemical changes of 
combustion, with comparative efficiency 
of various fuels, 

After theories have been mastered, 
comes the course in practical applica- 
tion, each student making drawings of 
some special type of engine from the 
principles and formulae which he lias 
learned. These drawings must include 
all details as lo dimensions, material, 
fuel, finishing, etc*, and be so complete 
that they could be scut to a foundry 
and used in actual construction work. 
Students are required also to test the 
leading makes of engines for different 
conditions of load, speed and fuel. 



PHOTOGRAPHING WITHOUT 
CAMERA OR PLATES 



The two processes — “Taking Pic- 
tures Without a Camera” and “Pho- 
tographing Without Plates" — described 
in our April number may be combined 
and pictures made without either cam- 
era or plates. 

Select the picture you wish to make 
a photograph of and treat it as de- 
scribed on page 453 of the April num- 
ber, substituting a piece of printing 
paper for the plate, as instructed on 
page 429 of the same number, thus 
making the negative on regular photo- 
paper. Oil the paper on the back (see 
page 429) and strike off as many copies 
as desired , 

In photographing without plate* the 
best exposure is a minute and a half 
with a wide-open “stop” instead of 
“top/' as it reads in our April issue. 

— — ♦— — — 

MAKING MAPLE SUGAR 



The manufacture of maple sugar is 
one of the important industries of Ver- 
mont, although there is made in Chi- 
cago every month as much so-called 
“maple” as the Green Mountain state 
can produce in a year. In Vermont 
the process has graduated from the 
scattered open kettles to a system in 




Scene# In Vermont Sufcftr Orchard 
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which the sap is collected in tanks on 
runners and hauled by team to the 
sugar house. The sap is transferred to 




A Sugar Pan 



other tanks by means of pipes. In 
fact the entire process has now been 
reduced to one in which hand labor is 
largely eliminated. It takes TJ gab 
of sap to make 1 lb- of sugar ; a tree 
will yield from 15 to 30 gal. of sap 
annually. 

*— •— + - 

WHAT ABOUT DENATURED 
ALCOHOL? 



Well, what about it? 

The law removing the tax on alcohol 
which has been den a tured,. mak ing it 
undrinkable but suitable for light, beat 
or power, went into effect January 
first — two months ago. 

To our knowledge only one large 
distillery — at Peoria, 111. — is running 
on denatured, and the farmer who ex- 
pected to work up his frosted potatoes 
and decayed beets something after the 
fashion of apples in a hand eider press, 
is still feeding them to the pigs. It is 
given out that denatured can only be 
profitably produced in a big distillery 
costing thousands of dollars, and that 
the Standard Oil has arranged to con- 
trol the output, making the retail price 
35 cents in order to protect the price 



of gasoline. Incidentally we learn that 
alcohol will be too expensive for the 
many domestic utilities and that the 
gasoline stove is to go on blowing up 
in tiie good old way. 

A large number of inquiries are 
coming to this magazine asking where 
denatured can be bought, and where 
can the writers procure the lamps, flat- 
irons, cookers, and other household 
conveniences which have long since be- 
come commonplace in Germany, 

In that country denatured alcohol 
costs 13 cents per gallon, and it is as 
easily obtained as kerosene here. How- 
ever there is no occasion for being dis- 
couraged ; we have had it two months 
and Germany 13 years, and before long 
we shall have both the burners and 
the fuel. There are fine manufactur- 
ing opportunities for making these al- 
cohol burning utensils, as well as en- 
gines of both small and large power. 

Industrial locomotives for switching 
cars in factory yards are common in 
Germany, ranging from 6 lip. up. 
Such locomotives are also in operation 
In other countries, Peru for instance, 
has them, some of which are in use 
at the government arsenal. 

Before many years we, too, will en- 
joy the benefits of this safe, inexpen- 
sive and intense heat and light. 




r n polishing metal parts with a sand blast 
the workman must protect his eyes and face 
from the flying particles which cut like 
knives. A glass window Is provided in the 
helmet. 
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MAIL COLLECTION BY AUTO 



Mail Faced for Cancelling in Car as Fast as Collected 



The efficiency of the XL S. postal 
service is to be in creased as rapidly as 
possible by the introduction of auto- 
mobiles, The feasibility of the innova- 
tion lias been demonstrated; first in 
Baltimore during last year, and re- 
cently in Milwaukee, since Feb. 20. 
The postmasters in both cities are en- 
thusiastic in their approval, and Wash- 
ington, Detroit and Louisville have 
been selected as the next places to re- 
ceive the improved service. 

In Milwaukee there arc three of 
these cars, designed by Postmaster D. 
C, Owen, and leased to the department 
by the builders at $3,500 each per year. 
They are under a four years’ contract 
to furnish chauffeurs and keep the 
machines in first- class condition for 
ten hours* work daily. The service lias 
been highly satisfactory, the cars 
averaging 76 miles a day each, and col- 
lecting from 500 street boxes. 

Besides the chauffeur each car car- 
ries a collector, who takes up the mail 
and ‘'faces” it ready for the cancelling 
machines immediately on arrival at the 
office. This means a great saving in 
time. The presence always of at least 
one maD on the car wil] prevent rob- 



beries which occasionally occur while 

the collector enters an office building, 

* ^ 

FRENCH PILOT AUTO BOAT 



At the present moment there is spe- 
cial activity on the Seine in the trial 
of all kinds of motor boats. Their 
latest novelty is “Pilot I,” a 25-hp., 
kerosene-driven auto, constructed spe- 
cially for use as naval scout boat and 
in coastwise service requiring both 
speed and endurance. Consequently 
she Is built strongly to stand buffeting; 




Ntw Scout Bvftt 

completely decked, and made of steel 
throughout her 30 ft. of length. The 
screw is good for 600 revolutions a 
minute. 
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SCIENTIFIC CULTIVATION OF 
BACILLI 



Hundreds of scientists are engaged 
in the work of searching for the at 
present unknown germ which will kill 
some other deadly germ. Only the few 




Prof, von Behring 



privileged favorites ever see the secret 
workroom vv here the cultivation of the 
germs is carried on year after year* 

In one of the illustrations is seen 
the eminent scientist, Professor von 
Behring, seated in his bacilli breeding 
laboratory. The vessels on the shelves 
eon la in enough deadly germs to de- 
populate a big city. The other illus- 
trations show his assistants at work 
experimenting on living animals in 



the Institute for Hygiene and Thera- 
peutic Experiment, of which he is the 
director. 

■ 

STREET CAR SAFETY DEVICE 



An ingenious device lias been in- 
vented by an employee of the street- 
rail way in Denver and is being tested. 
Whenever a passenger stands on the 
lower slop a buzzer sounds in the mo- 
ton nan's compartment and warns him 
not to start the car until the signal 
ceases, which it does the instant the 
passenger readies the platform or the 
ground. Contact points arc placed in 
the step which are brought together by 
the weight of the passenger, 

4 *4 

$12,000,000 FOR A SHORT CUT 



There is no better illustration of the 
modern business axiom that time is 
money, than the big project undertaken 
by the Southern Pacific. In order t< 
shorten its route across the Sierra Ne- 
vada and to avoid the steep grades, the 
railroad will soon begin boring a tun- 
nel through a spur of the mountains 
which will be 30,000 ft, long, require 
three years of hard work, and wipe 
out the tidy sum of twelve millions. 
It will be the biggest and dearest thing 
in that line on this side the world* 
The present route will be left un- 
touched and after the tunnel is finished 
will be reserved lor alow, light traffic. 




InncufatlRE • Mm-H*. Sheep *fieT Call 
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THE TRUTH ABOUT BURNING ASHES 

Recurring Discovery That Comes to Light Periodically 



By Carl Shelley Miner, Director the Miner Laboratories, Chicago 



Some lime ago a n item purporting to be sent out from Altoona, Pa., ap- 
peared in the daily papers in which it was stated that a cobbler of that town 
had discovered a compound which, when mixed wiih ordinary ashes, made of them 
a fuel superior to the best anthracite coal. Shortly afterward a second item in- 
formed the public that the government had become so interested in the process 
that it had detailed several of its experts to make exhaustive tests of the cobbler’s 
marvelous compound. At about the same td >t\ advertisements appeared in the 
papers offering for sale shares of stock in a company organized i'or the manufac- 
ture and sale of a compound which, when mixed with one part of coal and two 
parts of ashes, would produce from oft to .150 per cent more heat than could he 
secured from the best coal, ”p to Hits time the story had appeared to bo only 
the joke of some clever correspondent. When it camo to the point of soiling 
stock, the matter assumed definite shape and the public became inierested, The 
papers published a formula purporting to bo that of the notorious cobbler, and 
chemists and technical men everywhere have been bombarded with questions re- 
garding the process and its possibilities. Dozens of people over the country 
have experimented with it in their own stoves and furnaces, and many of them 
have, no doubt, considered their results as warranting u favorable opinion of the 
process. It is in order to make dear to the readers of Popular Mechanics certain 
facts chemical and practical in regard to ibis problem that this article is written. 

The published formula is as follows: ‘‘Common salt, 1 lb.; oxalic acid. 2 

oz. ; water, 1 got; mix and moisten a mixture containing one part coal and 
three parts ashes, and a better fuel than pure coal is obtained.” The advertise- 
ments assert that two tons of ashes mixed with 30 cents' worth of tills compound 
and one ton of coal will produce more beat than five tons of the best fuel. 

I ,ty [ me beg i n the d i 5 C li ss i o n I >y s La ti n g explicit 1 y tha t you m n not h u r n a$h es. 
Ashes are a mineral matter which has absolutely no fuel value. Ordinary ashes, 
however, contain a small amount of unhumed coal, and this coal can be burned 
under proper conditions. Ashes and coal are of variable composition, but, for 
the purpose of this discussion, we will assume that ordinary hard coal contains 
10 per cent of ash, by which wo mean absolutely incombustible material; and 
the ashes from a well-regulated furnace contain 25 per cent of un burned coal, 
which is a liberal estimate. There would then remain 13J per cent of “ashes,” 
of which 3j would be coal and 10 per cent genuine ash. Therefore the loss if 
these ashes arc thrown away is 3$ per cent of the coal used. In the form of a 
table this statement appears as follows: 



Coal contains — 

CQiDliusilijie material no p^r cent 

I n combustible material dr fly It 10 per cent 

Aaheri wmtalB- — 



Combustible material 2-> per cent. equivalent to 3 % per cent of the coal used 

ineombualible ' mtiterhil 7-1 per rent, equivalent to 1C ' per cent of the cun] used 

So. if we admit that this method will enable us to burn all the coal in the 
ashes, and that is the limit of its possibilities, we may hope to save 1/33 of our 
coal bills. The advocates of this formula cannot claim thai it contains any heat- 
producing material except the oxalic acid, and that is present in so small a 
quantity us to be negligible in making this calculation. The water and salt have 
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no fuel value. There is, therefore, absolutely no basis for the claim that ashea 
and coal mixed with this compound are a better fuel than coal alone. 

This is not by any means the first attempt to produce a compound that will 
increase the combustion of coal in stoves or furnaces* Some years ago a coin bus- 
tion powder for this purpose was exploited in Germany, which appeared to be 
a great Success, for when it was thrown into a lire the flame brightened up at 
once and appeared to burn more briskly. The unsv in pathetic government chem- 
ists, however, analyzed the powder and, finding it to be only common table salt, 
branded the whole thing as a fake. The salt is retained in the present formula. 
There have, however, been formulae devised more satisfactory than that one. The 
basis of all of them is some material which will release oxygen, the gas necessary 
to promote combustion, in close proximity to the coal in the ashes. This result 
ip obtained by mixing the ground ashes with Else compound before putting them 
into the furnace. In the cobbler’s formula the oxalic acid is probably intended 
to furnish oxygen. It contains oxygen, but it also contains carbon and hydrogen 
in amounts more than sufficient to combine with its oxygen, and It therefore 
uses up oxygen instead of furnishing it. The water is the only constituent of 
any possible value in this formula* It is composed of hydrogen and oxygen and 
at high temperatures breaks up into these two gases and so might furnish oxygen 
for the combustion of the coal in the ashes with which it has been mixed. 

The scheme of mixing water with ashes to burn the coat out of them has 
been known for years and has been used by householders all over the country* It 
is covered by a lint ted S tat cs patent for "a method of producing complete com- 
bustion by mixing a finely divided substance with water and introducing the 
same into u-furnace with a heat independent of that produced by combustion of 
the mixture.” Comparative testa made with ashee mixed with water and allies 
mixed according to the cobbler formula show practically identical results. In 
both cases there was left about 7 per cent of un consumed coal in the ashes. It 
therefore .seems dear from both theory and practice that there is no new and 
useful improvement covered by this formula, but it is, tin might have been 
expected, merely a rehashing of an old and time- tried method. 

The probability is that neither method has any real value, but that the 
results obtained are due entirely to the repeated burning to which the ashes are 
subjected* It is reasonable to assume that if the ashes a to fed back into the fur- 
nace often enough, with plenty of fresh coal, the coal in them will eventually be 
consumed* 

It may be as well to say a word in regard to propositions, of this kind in 
general. The cheapest form of fuel is coal. The best way to get the heat out 
of it is to burn it, that is, to combine it with oxygen, and the cheapest form of 
oxygen is the oxygen in the air. 

The addition of wonderful compounds does not increase the heating power 
of coal, nor does it ever furnish a cheaper source of oxygen than the oxygen 
of the air. Keep these facts well in mind and do not allow yourself to be misled 

by bright flames or clover advertising matter, 

— » — — 

What Niagara Falls Costs, — To an electrical engineer the beauty of 
the falls Is somewhat dimmed as he reflects that the 3*500,000 hp* is worth more 
than $100,000,000 a year, 

+— •—♦ 

A Genuine “Trouble” Line — To avoid a personal conference the Shah 
has had a telephone line built from his palace to the public square for the use 
of subjects having grievances to present. When he gets enough troubles for 
one day he gives the “busy” signal. The Czar might profitably employ a few 
thousand miles of wire in the same way. 
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HOW PA INT IS MADE 

Ail American Industry - Few People Realize Its Magnitude 



By j H Oliver Curwood 



Of all those products with which 
America has taken the lead in the 
struggle of nations fur industrial su- 
premacy paint is one of the least 
known, so far as its making is con- 
cerned, ami almost without knowing it. 
the people of this country have had de- 
veloped under their very eyes an in- 
dustry which had the honor of being 
spoken of in Congress recently as vi a 
rival of the steel industry so far as 
rapid growth is concerned, an industry 
which is o I' incalculable value to this 
country, and one which should be pro- 
tected and encouraged by every maimer 
of means/' 

This was spoken apropos of a move- 
ment to have distributed throughout 
the country millions of pamphlets, en- 
couraging home owners to care for 



1 heir buildings, and telling them how 
to do it, just as the Government is giv- 
ing in this same way its advice and 
support to the nation's farmers. 

As in nearly every tiling else, me- 
chanical and inventive genius have 
placed the United States at the head 
of aU other nations in the manufac- 
ture of paint. America is the home of 
“templates/' of standardized screws, 
bolts, rivets, etc. The Yankee mind 
is given to short outs. From machin- 
ery it cuts away useless metal, needless 
wheels, superfluous parts, It rejoices 
in new and better ways of doing old 
things, That is why American en- 
gineers were ready to guarantee the 
completed Kile bridge in less than one- 
fourth tlie time and at a much lower 
cost than the English builders. And 
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that is why this country has today be- 
come the “paim pail of the world' — 
so quickly, too, that Americans them- 
selves hardly realize the fact. 

In I860 there was not a gallon of 
machine-made paint in the world. To- 
day there are £'>U paint factories in 
this country. They represent a capital 
of nearly a quarter of a billion dollars. 
Last year they produced 8(1,000,000 
gal. of paints, and the steadily grow- 
ing demand, specially from abroad, 
where the superiority of American 
paint is as conceded as that of Amer- 
ican steel, it is expected will bring 
this year's product up to 100,000,000 
gal. American machinery has made 
this tremendous output possible. It 
has also made it possible for the home 
owner to go to a store and pick from 
a shelf any tint or variety of paint he 
wishes, a gallon costing him less today 
than a gill of drying oil would have 
coat a century or so ago. 

There Is not one person In ten thou- 
sand who knows how paint, is made to- 
day; not one in that number who 
knows that white lead is only one of 
several valuable bases, and that mod- 
ern scientists have discovered other and 
equally good things to take the place 
of turpentine in many paints, which 
will soon he so scarce and high that 
were it exclusively used in paint manu- 
facture a gallon would cost several 
times what it does now. Ibis fact 
brings us to the first step in modern 
paint making- -the work of the scien- 
tific department. Every big paint fac- 
tory has its laboratory, which is 
equipped with as high-priced men and 
apparatus ns the scientific department 
of a pharmaceutical concern. These 
men. over 1,000 of them in this coun- 
try, arc constantly at work striving to 
make their products better and cheaper 
for the public at the same time, for in- 
no other industry is competition be- 
tween manufacturers more keen. No 
sooner does one firm put out a new 
paint than it. is analyzed by its rival 
firms, and the good qualities of the 
new paint arc incorporated in their 
own. To this department of a paint 



factory first comes all of the material 
which is to go into paint. In a big 
room is a miniature paint plant. There 
are miniature grinders and mixers in 
which only half a pint of paint can be 
made at a time. A certain batch of 
material comes in. It is first proved 
in this miniature factory, and if the 
chemists say it is all right, the mate- 
rial goes to the factory proper. 

First the “base" is made. Perhaps 
half a barrel of zinc white, white lead, 
or some other base substance is dumped 
into one of the big, churn-like mixers. 
To th is is added linseed oil* Then the 
"chum" is set in action, and steel pad- 
dies begin, whipping the mixture. This 
"churn" looks like a simple invention, 
yet. it is a product of the last ten years 
in its perfected form, and its existence 
ha& lowered the price of paint a half. 
For an hour its paddles stir the base. 
Then this base, after coloring matter 
has been added to it (if a colored paint 
is desired), is slowly run into a grind- 
ing machine. 

Paint is a combination consisting of 
finely ground pigments suspended In a 
liquid menstruum, and the more finely 
the pigments are ground the better the 
paint. Because of this it may be safe- 
« v said that this “mixer'’ is the inven- 
tion which has made America the 
“paint pui!" of the world. While the 
paint makers of other countries were 
grinding their dry colors in oil with 
slab and mu Her this piece of machinery 
was creating new paint factories all 
over the United States. Imagine two 
huge steel ^grindstones" fitted close 
one upon another, and revolving slowly 
in opposite directions with tremendous 
pressure from both Mow and above, 
and you have a good idea of a grind- 
ing machine. Between the surfaces 
of these “stones” the paint slowly runs 
until the pigments are ground to micro- 
scopic fineness. When It oozes from 
between them it lias had brought upon 
it a grinding pressure of several tons, 
and is in its finished form. Linseed oil 
and turpentine or some other thinner 
is then added to it In other “mixers," 
when it is ready to be placed in cans. 
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Fig., I'-New Portable Revolving Bed Chaser or Pan Mill. Fig. 2«Three Roller Mills- Flff, 3— White 
Lead and Color Mixers. Fig. 4- ■Collapsible Tube Filler. Fig. 5- -Eccentric Varnish Cutter and Mixer. 
Fig. 6— Color Mills, Fig. 7-lnk Mixer 



It is pointed out that in other ways 
than its actual product is the paint in- 
dustry valuable to the country. For 

tr v 

instance, it lias increased the produc- 
tion of flaxseed from 10,000,000 to 35 ? - 
000,000 bu. aim mil tv. and it has in- 
creased the annual smelter output of 
pig lead from 300,000 to 350,000 tons 
a year. It is also offering unexcelled 
opportunities for young men. So rap- 
idly has the industry grown, and so 
fast is it developing at the present 
time, that it Is difficult to secure a suf- 
ficient number of die right sort of 
men. Scientific care is necessary in 
the making of American paint, and 
thousands of young men arc now work- 
ing from department to department of 
the country'? paint factories in order 
that they may he given a thorough un- 
derstanding of the business. Nearly 
everv big factory tutors many of its 
employes in this way. and it is frankly 
conceded by them that within a few 
months those men are earning wages 



which it would take them years to ar- 
rive at in nearly all other manufactur- 
ing occupations. Even at this the con- 
stant cry of paint manufacturers is 
‘‘Mon’ — -men — we want men.” 

That the paint industry is bound to 
he one of the two or three biggest 
things in the country seems evidenced 
by the investigations of those who favor 
the “pamphlet education" scheme, 
which show that there are about 5.000,- 
onn property owners in the l T n il oil 
States whose loss through nut properly 
caring for the exteriors of their build- 
ings is about $ 3 5 ,000.000 a year. 
When these are added to those who al- 
ready use paint, and when the con- 
stantly increasing foreign demand is 
taken into account, it' is pretty safe to 
say that I he paint making business will 
increase in prodigious leaps during the 
next three or four years. 

— — * • - * 

lee from frozen sea water is fresh. 
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LOCOMOTIVE COLLIDES WITH 
ITS OWN BOILER 



The strangest freak of all the queer 
accidents in the line of railroad col- 
lisions happened recently nn the South- 
ern Pacific near Gilroy. Oak A loco- 




A Freak Wreck 



motive actually collided with its own 
boiler. 

The locomotive was a mammoth one 
of the Atlantic type and was hauling a 
passenger train at the time the huge 
boiler exploded with a noise heard for 
miles around. The boiler went up 
into the air and landed on the track 
200 ft, ahead, leaving the trucks, 
drivers and engine frame. The boiler 
fell in time to be run into by the re- 
maining portions of the locomotive, 
which were carried forward by the mo- 
mentum of the train, which after shov- 
ing the boiler a short distance came 
to a stop. The engineer, fireman and 
superintendent of block signals riding 
in the cab were all killed. The acci- 
dent occurred in the night. The illus- 
tration is from a photograph taken the 
nest morning. 

» ♦ ♦ — - 

BURY OUR GOLD IN GUAM 



Among the natives of Guam. Amer- 
ican gold coin is held in high esteem 
— at a high premium. So high, in 
fact, that whenever the natives get 
hold of a gold piece they proceed at 
once to bury it, thus withdrawing it 



from circulation. It. is for this reason 
that the governor of the island has 
very recently requested the Navy De- 
partment to send only currency instead, 
in hills of the denomination of $1, $2 
and $5. Fifty thousand dollars in 
hills, as requested, will be sent soon to 
l lie island by the Government trans- 
port sailing from San Francisco. 

Guam is between Hawaii and Japan, 
where a United States coaling station 
is maintained. 

— ♦ » » — 

A TELESCOPE LINE 



A simple system of observing objects 
and places concealed at a distance is 
being demonstrated in Ma&sachu setts. 
By this means it is expected that a 
manager, for instance, can sit in his 
office and actually sec what is going 
on in any department of a large works. 
If (lie plan succeeds it will be possi- 
ble for a central office to watch the in- 
terior of all the hanks in a city. 

The system consists of tubes or pipes 
with branch tubes proceeding from the 
main tubes at angles, and mirrors for 
reflecting the rays of light from one 
tube to the other. 

At the observing end a pair of field 
glasses magnifies the reflected imago 
where the distance requires if. The 




The Observing Instrument 
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pipes can be? Laid underground, and 
through walls, or wherever necessary 
to secure the desired connections* 

§ * » 

REMARKABLE STEEL CASTING 



the down stream motion has. a sifting 
action, separating slate from coal. Lo- 
calise the former is too Hat to be car- 
ried readily by the water* The deposits 
collect especially in eddies, on sand- 
bars and below bridge piers* 





This is not the 
picture of a devil-fish 
swallowing a man, 
but of a cutter for a 
government suction 
dredge, for which we 
are indebted to cour- 
tesy of the American 
Machinist The man 
in the case empha- 
sizes the size of this 
huge steel casting* of 
which the height is 6 
ft, and the diameter 
7 ^ ft- The difficulties 
of so large a steel 
tasting can hardly be appreciated out- 
side the foundry. When the metal was 
ready to pour, the mold represented 11 ) 
cores rammed up in a ilask 12x13x11 ft. 
Almost 1 weeks were spent in assemb- 
ling the parts. The casting was a per- 
fect success, showing neither settles nor 
shrinkage cracks. The casting w< igh 
10,540 lb. 



Height, 6 Ft.; Diameter, 7*4 Ft.| Weight, 10,540 Lb. 

TO TELL THE AGE OF AN EGG 



A fresh egg w ill sink when placed 
in water and rest on its side; if three 
weeks old it will incline slightly with 
the small end down; if three months 
old it will stand on the small end, ami 



DIGGING COAL WITH A DREDGE 



What is the use of picking coal out 
of the bowels of the earth when all 
that is needed is a No. 6 sand pump 
a tt a cl ted to a 13-hp. portable engine 
on a raft and a scow on which to load 
the coal? That is the way they do it 
on the Susquehanna, 1 G miles above 
Harrisburg, to the tune of 25,000 tons 
of the best quality of anthracite year- 
ly* The same is now being done at 
other points along the river. 

The explanation of this apparent 
marvel is quite simple* Tim anthracite 
39 a fine deposit, which has been 
washed down by freshets from the coal 
and culm piles along the banks, and it 
ranges from pea to buckwheat size, 
with a little chestnut. These deposits 
are of exceptionally fine quality, for 



if older it will float with large end out 
of water more or less, according to 
age* 



Teitlut Egss 
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COIN COUNTING MACHINE 



The illustration shows a new Eng- 
lish machine which automatically 
count £ coins and rolls them securely in 
a paper wrapper. The coins are 




Counts and Wraps the Coins In Strong Packages 



emptied into live hopper at the top 
and conic out counted and wrapped at 
the bottom as fast as six men could do 
the work by hand. The machine can- 
not make a miscount. It is operated 
by an electric motor* 

♦ m + 

BIG SCHOONER HAS GAS EN- 
GINES 



2G.6 ft. Her masts are 1 61 ft. high; 
her cargo, 3,0 (JO tons. 

One oflO-hp* gasoline engine gives 
the schooner 5 knots an hour in calm 
weather* Another smaller gas engine 
lights the vessel and furnishes an 
electric searchlight- which i> something 
unusual for sailing c raft ; and still 
another engine hoists the sails and 
anchors, and hoists the cargo in and 
out of tlie five hatches. 

The success of the “Northland” Is 
likely to be immediately followed by 
the construction of many others using 
gasoline engine auxiliaries. 

» • ♦ — — 

NEW COAL FIELD; 24 FT. THICK 



The day when all the coal Hi all have 
been burned up has received an of tier 
big postponement. Word comes from 
England of the discovery of a mam- 
moth coal team, 24 ft. thick, and cov- 
ering 2,000 acres, in South Stafford- 
shire. To be i^ure, it rather deep — 

1,750 ft. — hut that difficulty will be 
overcome by means of new machinery, 
hot 1 1 la yd r a u I i e and cl ec trie. The cages 
will be lifted by hydraulic power ac- 
cording to designs which will combine 
the best features of American, English 
and German machinery. Lighting and 
hauling will he done by electricity* By 
these improved methods it as expected 
to obtain an output which will beat all 





time 



The old time mariner 
refuses to compromise 
and allow either a steam 
or gasoline auxiliary en- 
He wants all sails 
power. The idea 
ground, how- 
and recent ship 
construction lias demon- 
strated the advantages of 
a gasoline engine for use 
when little or no wind 
prevails* One of these 
vessel^ the “Northland,” 
plying along the Atlantic 
coast, is a 4-rnasted 
schooner spreading 9,000 
ft. of canvas: her dimensions 



are 



Tho New W^y—Fower and Wind 

records — 3*200 tons In 8 hours — and 



Length, -31-2 ft.; breadth, 44 ft.; depth, keep 3,000 miners busy. 
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The new mail handling 
invention shown in the ac- 
companying photograph will 
both receive and deliver mail 
packs at the same moment, 
and, with this task accom- 
plished, automatically swing 
on its own axis out of the 
way of trains which follow. 

The Government insists that 
a mail -catching device shall 
be equal to the task of being 
operated while the trains are 
running at a speed as high 
as GO miles an hour* Tests 
of this machine have proven 
that it will receive and de- 
liver mail to trains running 
at all the different speeds up 
to TO miles an hour. As 
shown in the photo, the ma- 
chine is equipped with a 
kind of reversible cradle of 
steel wires which hangs from 
a crane and the crane in turn 
is suspended from a swivel post, An- 
other important feature of this inven- 
tion is found in the fact that it holds 
the mail pouch which is received by it 
tightly, thus avoiding any possibility 
of its falling under the train wheels. 



LIABILITY FOR “LARCHMONT” 
WRECK ONLY $103.12 



"Welcome the Coming: Speed the Partlngf' Seek 



We suggest that the Joy Line should 
change its name, which it will prob- 
ably be glad to do after reading the 
following newspaper dispatch: 

“The vi- reck uf the steamer ■‘Lfirflinwnt" 
has found hy a fisherman off Watch Illll, 

Ft, [. 1 1 has keen sought for more than a 

luuiUli* jiDd the United States revenue cutter 
“t 'actus' 1 will proceed to tile spot and en- 
deavor to recover any bodies which may stEU 
remain In the wreck,"' 



Don’t get drowned ; it is better to be 
killed on a railroad- — that is* it is bet- 
ter for your family. Owing to a 
peculiar Federal law the liability of a 
steamship company for a disaster is 
limited to the value of the wreck. The 
-Toy Line, to which the steamer be- 
longed, has filed a petition under this 
law, setting forth that the wreck has 
not been located* that the total value 
of the property recovered from it is 
only $103.12, and asking that their 
liability be limited to that amount. 
That would produce 5fi cents for the 
heirs of each of the 183 persons Inst. 



UNITED STATES NEGLECTS 
ARSENIC PRODUCTION 



seme sulphides 
United Slates* 



Over half the world's production of 
metallic arsenic, white arsenic, and ar- 
ts utilized by the 

the supply coming 

largely from England, Germany, Spain 
mid Canada. There are extensive de- 
posits of arsenical ores in this country, 
and every year several hundred tons of 
arsenic sulphide, obtained in purifying 
sulphuric acid at chemical manufac- 
turing works, arc wasted by burial; 

yet we remain dependent on foreign 
countries for our supply. 
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ELECTRIC BOUQUET A NOVELTY 



of solid concrete would be far more 
likely to withstand .shocks, and still 
better would be the light frames which 
they put up in Japan, but a man who 
has been there says it’s all right. He 
ought to know, for lie is CoL H. E. C. 
Kitchener, oldest brother of Lord 
Kitchener, and a resident of Kings- 
ton. His house was badly damaged by 
the last shake, and he is now in Eng- 
land buying materials for the above 
mentioned style of house, so as to be 
ready for the next one. 



SUBWAY IN TOKIO? 



Jn their omnivorous appetite for 
everything "“Western'’ the Japs are 
eager to add underground railways to 
the large collection which they already 
possess. So far, however, the subway 
is “all in the air,” for the company is 
not even formed. If it materializes, 
the distance k lo be 12 miles and the 
fare 21 cents. 

Meanwhile the Tokio Electric Tram- 
way Co. is trying to get permission to 
add 60 miles to its line. 

— — ♦ ♦ ♦ — — 

MAXIM'S LATEST PEACE PER- 
SUADER 



It has been predicted that the more 
highly perfected became the weapons 
of destruction, the more unlikely would 
the nations be to resort to war. If that 
is so Hudson Maxim, the welt known 
inventor of high explosives, is a uni- 
versal benefactor. His latest peace- 
peranaders are “stabilite” and a perfect 
time fuse. Stain li to is a new smokeless 
powder having certain advantages over 
the usual smokeless — it will not 



A pleasing electric novelty which 
any electrician can easily make is the 
electric bouquet. The idea is suited to 
many occasions, such as receptions, 
weddings and presentations. In a 
large bouquet or design of natural 1 low- 
ers are placed small incandescent 
lamps, either white or colored, ar- 
ranged in the form of letters to pro- 
duce cither initials or words. For ex- 
ample^ on the recent occasion of a 
reception given by his employes to their 
manager on his return from a tong ab- 
sence a mammoth bouquet of roses was 
presented to him, in the middle of 
which glowing in soft colors was the 
word “Welcome/' Current was taken 
from a wall bracket through a flexible 
cord 20 ft. long, which permitted the 
bouquet to be carried about, the room. 
— ■ — ♦ » » — — — 

AN EARTHQUAKE HOUSE 

i 

It is to be built in Kingston, Ja- 
maica, of drain pipes set on end and 
filled with cement, faced on the out- 
ride with cement and on the inside 
with thin wood. To one who has never 
“quaked** it would seem that a house 




Seven Stages In the Manufacture q| a One-Piece Collar Button 
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decompose; is not affected by impuri- 
ties; can be used as soon as made. By 
the time fuse a shell may be caused to 
explode after passing through any 
thickness of armor, making most of 
the crew permanently peaceable. 

Mr. Maxim insists that the United 
States would be practically defenseless 
in case of war with any first-class 
power, 

» > ♦ — 

WELLMAN ARCTIC BALLOON TO 
SAIL THIS MONTH 



The Wellman balloon, “America/' 
for Arctic exploration has been en- 
tirely rebuilt, nothing of the first con- 
struction remaining save the gas bag 
and a single motor, and is now en route 
for Dane’s Island, north of Spitsbergen 
and only (300 miles from the Pole. 
Only Felix EicsenheTg, of Chicago, and 
two Norwegian companions remained 
at the headquarters in the frigid zone 
the past winter, during which time 
communication has been entirely cut 
off. Much depends on whether Mr. 
Wellman finds the big balloon house 
erected last summer still standing. If 
the winter storms have wrecked it, 
another will have to be built, 

1 * » 

A FOLDING UMBRELLA 



The latest Paris fad in umbrellas \< 
one which folds up in a ease which 
can be carried in the pocket of an ordi- 
nary coat. The illustrations show the 
case, umbrella half opened and also 




F olds to Pocket $*2 e 



ready for use. The handle telescopes 
and the ribs arc hinged to fold several 
times. The umbrella can also be used 
as a cane, 

♦ • » — 

TAXIMETER COMPUTES CAB 
FARES 



With tlie advent of any mechanism 
which shall fix the fare due at the end 
of a cab-ride, one of the chief diver- 




Registers E very thirty but 11 lips' 1 



sions of Cabby will be gone. But cab- 
riders will rejoice with exceeding great 

joy. 

Across the sea comes news of the 
general adoption of a “taximeter*’ for 
every hired vehicle in Paris, its adop- 
tion ordered in London after June l f 
and now one forerunner of this peace- 
preserving innovation is exciting much 
interest in New York City. 

Without going too far into details, 
it may be said that the French device 
displays on its face, in plain view of 
the traveler, the fare due as fast as it 
accumulates, and this goes on just the 
same when the cab is standing still for 
a call and whether it travels fast or 
slow. The machine is operated by 



UG 
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clock work anti connection with one 
wheel, and is sealed so its mechanism 
cannot be tampered with, 

— - 

FILE WITH CIRCULAR TEETH 



A new style of file comes from Lon- 
don, for which several good things are 
claimed* From the accompanying cut 




'-'«n i:*rhi'n'T 



The Mew File 

it looks reasonable that this file should 
he self-cleaning, the chips being pushed 
continually toward the outer edge. The 
grooves arc so deep that they cut with- 
out slipping and last longer without 
sharpening, which can be done much 
below the usual cost because oL‘ the sim- 
ple shape of the teeth. It is claimed 
to work well on all metals and even 
marble* 



PROMOTION OF THE DEAD 



All the 107 men whose bodies were 
found in or near the hulk of the bat- 



tleship “Jena" have been promoted. 
It will be recalled tlmt the “Jena ' was 
wrecked recently by the explosion of 



its magazines when the ship was in 
dry dock at Toulon. Only 58 of the 
bodies have been identified, so that the 
chief significance of the promotion lies 
in the fact that the widows and other 
relatives nil! receive higher pensions in 
consequence of the promotions. 

F-H 

38 U2 MILES AN HOUR BY AUTO 



That was the average speed made by 
M. SoreL from Paris to Nice, in a 
00-1 ip. car. Done on a wager, full 
time, 10 J hours. 

» *H 

BIGGEST WHISTLE IN THE WORLD 



The biggest steam whistle in the 
world is on a street railway power 
house at East St. Louie, 111. It is a 
three-chime and can be heard 20 miles, 
st takes half a ton of coal to produce 
I he steam necessary to blow the whistle 
one minute. The “whistle" is really 
throe whistles, the largest of which is 
nearly (5 ft. high and almost as large 
around as a man. It has connection 
to an electric clock regulated by Wash- 
ington time and is blown for 10 sec- 
onds at 7 a. in., 12 noon and 6 p. m, 

■ 

RAISING A SUNKEN BOAT 



The screw propeller 
“Minnie M. t ’’ in sum- 
mer service on Georgian 
Bay, filled with water 
while at her winter 
dock, sunk and then 
rolled over on her side. 
The boat was raised by 
c < > He r- d am m i n g th c e n - 
ginc and boiler room 
and the hatches, and 
while the pumps were 
removing the water five 
heavy lines were carried 
to blocks fastened on 
shore. As the water 
was pumped out the 
boat gradually righted herself and was 
taken to the repair docks under her 
own steam. 
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NEW RAILROAD DANGER SIGNAL 

By Which Train Dispatcher Can Warn Engineer of Moving Train 



Signal Rail 



Elk* Lncal F:ri^bwnri|, Lwd--i 



Closed 



Open 



A new system of signals has been 
installed on 22 miles of the tSrcaf 
Western Railway of England. It sig- 
nals the engineer of a train while run- 
ning at full speed between stations* 
A section of third rail (JO ft. long, 
called a ramp, is placed in the middle 
of the track at intervals of each half 
mile* A contact shoe suspended from 
the locomotive makes contact with 
each ramp as the train passes. Elec- 
tric wires connect the ramps with the 
telegraph office in the company's 
mil f owe iv. The operator can thus 




Contact Shoe Is at the Right 



cause the signal box in front of the 
engineer to ring a hell to indicate a 
“clear 17 track, or blow a whistle and 
show the word “danger/ 1 

— — + . 

FIFTY MILES TO THE MOON 



So far as seeing it is concerned. 
Thanks to Mr. John IX Hooker* a 
philanthropist living at Los Angeles, 
we may sonic day see photographs of 
the moon’s surface distinguishing ob- 
jects 100 ft apart. In other words, 
anything they have up there half as 
long as the eapitol building will be 
plainly discernible. All this and many 
greater wonders will be brought about 
by means of a 100-im mirror, which 
will be mounted in the Carnegie In- 
stitution’s new solar observatory on 
Mount Wilson. Southern California. 
Rut it is several years in the future, for 
first a 41- -ton block of glass. 13 in. 
thick, must lie cast without, crack or 
blemish, and then four years must be 
consumed in just grinding and polish- 
ing it. The cost of the big mirror and 
its smaller auxiliaries will be $4-5,000. 
A lens of equal size costs $1,000,000, 
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ELEVATED RAILROAD BUILT OF CONCRETE 



The feature of greatest popular in- 
terest on the new electric railroad from 
liichmond, Yn., to Chesapeake Bay is 
the elevated part, *2,80(1 ft. long, where 
the road enters Eichmond from the 
north, The height of the structure 
varies from 18 to 70 ft. 

The plan of a riveted girder viaduct 
was rejected on tin ground of expense, 
a wooden trestle was considered too 
temporary and loo liable to destruction 
by tire, so concrete reinforced by steel 
was adopted. The cement used was of 
the best grade and the stone was gran- 
ite crushed and thoroughly screened to 
1 in. Granite dust was substituted for 
sand, being found to have 20 to 5() per 
cent more tensile strength. The mix- 
ture was in proportion of 1:2:4, and 
was calculated to stand a compressive 
stress of 500 Jh. per sq, in. and a shear 
of 50 lb. All concrete was required to 
go into the molds within 1.5 minutes of 
mixing. After removing the molds 
small holes were filled with a 1:2 mor- 
tar and finished oif with cement and 
sand laid on with a brush. 

The spans of the viaduct vary from 
2d ft. G in* to f>7 ft, 5 in., the longest 
spans being over streets* They were 
planned to support a train weighing 
150,000 ih.. and expansion is provided 
for at intervals of 200 ft, by means of 
sliding joints. The track rests on oak 
ties, and these on pine stringers which 
rest direct! v upon the concrete girders. 
At intervals of 5 ft. a J-in. bolt, sunk 



9 in. into the concrete, passes up 
through stringer and tie, nud half way 
between these long bolts are short bolts 
which go through the stringer only, 
* 

LOBBYING WITH AUTOMOBILES 



The Wisconsin legislature threat- 
ened to pass a law reducing the speed 
limit of automobiles below 12 miles in 
towns and 20 miles in the country. To 
demonstrate that such action was un- 
necessary several leading owners of 
fast cars took the lawmakers out for a 
spin of 30 minutes each, during which 
the cars were driven at speeds rang- 
ing all titr way up to 10 miles an hour. 
Each machine was equipped with 
recording instruments. The tests in- 
cluded emergency stops and other feat- 
ures of control, 

. 

MAKING STEEL EXPERTS 



The Bethlehem Steel Works pro- 
poses to furnish a. course of free in- 
struction for 3,000 young men, with a 
view to making them experts in the 
manufacture of steel. About 200 have 
already accepted the oiler, and al- 
though the works are near Pittsburg, 
not one student came from that city. 
More than half of these ambitious boys 
are of German descent, one- fourth are 
Irish, and only one- fifth ''strictly 
American" — whatever that may he. 

■H 
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LOCOMOTIVE AND STEAMER IN 
COLLISION 



The cobbler should stick to his last 
and a boat should stay in the water— 
seems to be the moral of a queer acci- 
dent which occurred near Beulah, 
Mich, A small steamer was trying to 
play turtle by getting across country 
with the help of several men, horses 
and bobsleighs. At the crossing of the 
Ann Arbor railroad the boat was near- 
ly safe, when the men were terrified 
by the approach of an express train 
threatening them in the darkness. In 
an instant there was a terrific crash- 
ing and splintering, with wild jump- 
ing from both boat and train, Net re- 
sults: A stern less boat, a. pilotless en- 

gine, a speechless crowd, and no one 
killed, 

- — - — 

THE BATTLE OF THE AIR 



The dove of peace seeking an olive 
branch, whether on land or water or hi 
the air, is liable to bo shot to pieces by 
the target practice of nations profess- 
ing to hope that they shall not learn 
war any more. Even if she were a 
duck and could dive she would be run 
down or blown up by a submarine, 
Near Danzig the German war depart- 
ment will practice -all kinds of shoot- 
ing at balloons, both free and captive, 
their size being 3,500 cu. ft., and the 
length of the holding cables being 
3.000 ft. They will also try to find out 
how much damage could be indicted 
from a balloon or airship on au enemy 
beneath. 




THE BIGGEST LEATHER BELT 
IN THE WORLD 



It was made in Chicago and runs a 
saw mill at Tacoma, Wash. It is 114 
ft. long, 7 ft, wide, 3-ply thick, weighs 
3,300 lb., and 335 steers contributed 
the centers of their hides to make it. 
Notwithstanding its size and weight, 
and the tremendous strains to which it 
is subjected, not a peg, rivet or any 
metal fastening whatever holds it to- 
gether. It was simply stuck together 
with host quality of cement under 250 
ton- pressure. 




War Balloon Built on Ihe Lines of a Fish 



(15 0 
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HOME-MADE TRUCK FOR GASO- 
LINE ENGINE 



By using the truck from an old steel 
binder and buying a small wagon wheel 
and a few extra bolts, a young farmer 
rigged up a good truck for mounting 




Hum^Madc Traction Engine 



ins 1-1 -lip* gasoline engine* lie put a 
plank platform on the truck and used 
the saint 1 gearing that had been used to 
run the hinder* A sprocket-chain belt 
was run from the engine through a 
hole in the plat form down to the 
pulley 7 and the outfit moved itself along 
nicely. 

This portable engine is used on the 
farm for the following purposes: 
Pumps water for stock at a cost of 7 
cents a week ; saws wood ; cuts com fod- 
der ; runs grindstone, fanning mill, and 
corn-shell ci\ 

’ •— # 

MELTING OLD TIN CANS 
PROFITABLE 



Old tin cans which are not left to 
kick about alleys and vacant lots arc 
collected and turned to profitable use. 
When reduced they are worth $5 to 
$12 a ton* There are several methods. 
The simplest is to melt the whole mass 
of tin, solder and iron into rough in- 
gots, which may be usci" for sash 
weights, etc. To separate the tin com- 
pletely a chemical reaction is neces- 
sary. After melting out the solder the 
combined scrap iron and tin must be 
exposed to the com hi net l action of some 
free alkali, preferably caustic soda, and 
electricity or air at 250°. One process 
is to dump the scrap on an endless 



moving frame which carries it alter- 
nately info and out of a vat of alkali 
in solution, caustic soda or potash. The 
frame is connected with the positive 
pole of a current of high amperage,, 
and the tin is soon deposited in the so- 
lution as crystals, leaving the iron free. 
Afterward the crystals may be reduced 
easily to block tin and the solution 
used continuously, so that the expense 
of the whole is slight and the pure tin 
is valuable. 

• + » » - — - 

PROPOSED TEST OF DEATH 



There arc some unfortunates who 
live in constant terror of being buried 
alive* Although there is no reliable 
evidence that the mistake occurs so 
often as these people imagine. Hie hor- 
ror of it is so great as to justify them 
in demanding that the chances should 
lie reduced to a minimum. Many de- 
vices have been proposed and some 
adopted, but none is entirely reliable. 
The latest suggestion is a French 
invention which consists of a piece of 
paper, copper, brass or silver on which 
words are written with a solution of a 
neutral acetate. The piece is then 
fastened at the nostrils of the subject 
with the written side next the face. If 
decomposition occurs it will begin with- 
in the body, and the sulphurous gases 
will escape through the nostrils, in 




ll Tbe Piece Is Fastened at the Nostrils’* 



which event the writing on the paper 
will he made visible by the chemical 



POPULAR MECHANICS 



651 



action of the gas. Tn this way death 
would actually announce itself. While 
the test has the advantage o f being one 
which need not require a physician, 
as it can easily be applied by an vane, 
the serious objection remains that 
sulphurous gases sufficient to bring out 
the writing frequently occur to the 
living in certain cases of stomach 
trouble. 

— » — - 

ARTESIAN WELL RUNS ELEC- 
TRIC LIGHT PLANT 



An enterprising South Dakota 
fanner makes his artesian well run an 
electric light plant, and so successful 
is his plan that other farmers are 
adopting it. 

A motor which had been in use on 
the well for some time is used to gen- 
erate the current The well is a 2-in. 
one of good pressure, and the wheel, 
which is somewhat larger than other 
mo ter wheels, is driven at 450 r. p. in. 
The dynamo, of 600 watts capacity, 
supplies 12 incandescent lamps and an 
electric stove. Only two lights can be 
used while the stove is in use. 

— - — — 



MOTOR HEARSE FOR BERLIN 



In 07ie California city an auto- 
hearse has been in successful use for 




For fi Ru*h T ' Funeral 



several months. So far as known the 
first vehicle of the kind in Europe has 
just been put in service in Berlin, 
'flic approval of the police department 
was necessary and this lias been se- 
cured . With the motor hearse it is 
announced that funerals will take 

place in one-third the time. 

— ■ — ♦ * ♦ 

A GIANT SMELTER 



AUTO TIRE THAT CAN’T 
PUNCTURE 




Over 10,000 miles 
without a puncture 
or one cent of ex- 
pense for repairs 
the record of the 
automobile tire 
shown in the accom- 
panying cut. This 

tire recommends 
itself for running 
over wire nails, glass, 
broken rocks, and 
any and all of the 

things which acci- 
dentally or intentionally are found 

wherever motor cars go. The outer 

tire is solid rubber 1 in. thick; other 
details will be readily understood from 
the illustration. 



In an age of electricity copper be- 
comes the "precious metal/’ That 
means bigger and better smelter a, and 
plenty of them. The biggest yet is 
now going up at San Brflno Point, 
8 miles south of San Francisco, and 
will cost $5,000,000 and two years of 
work. When finished, the plant will 
take copper ore only, expected to come 
from mines all along tlu j Pacific coast, 
from Alaska to Valparaiso, but prin- 
cipally from Nevada, Arizona, Cali- 
fornia, and Mexico. Of course the 
distance will depend on the richness of 
the ore, but this smelter is expected to 
reduce even 2 % ores profitably from 
short distances. At any rate, the Pa- 
cific lias such a copper coast that the 

lag smelter will Iki going full blast. 

- — 

“Gladiator" is the killing name of 
an English automobile. 
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HYDRATED LIMB 



The first coat of quick lime is a little 

less, but it is likely to cost more in the 

eml than the bvd rated, A few reasons 

. 

why the cost is greater are: the lump 




Hydrating machine 



lime is perishable, requiring careful 
storage and always presents the danger 
of spontaneous combustion. It is crude 
and unreliable* requires time and ap- 
paratus for slaking, and any excess used 
must be thrown awav. Ilvdrated lime 

r w- . ■ 

avoids all these objections and has 
many further merits. Passed through 
a machine* it comes out so finely di- 
vided as to produce the best quality 
of plaster, mortar, or cement as to 
strength, smoothness and density. As 
it shrinks less there is no cracking or 
blistering, and the older it is the better 
it gets. 

The hydrating of lime is nothing 
new, hut it is dorm now with modern 
machinery. The ordinary lime enters 
the first cylinder through the hopper 
seen at the right of the cut, and as it 
is passed along by the revolving mixers 
it is sprayed continually by water en- 
tering through the funnel. Having 
passed through, it drops into the sec- 
ond cylinder, and so on to the bottom, 
where it comes out as hydrated lime. 
Then It is passed through a very fine 
screen* which takes out all impurities 



and delivers it as a white, dry powder 
ready for packing and stable in any 
climate, 

♦ * » 

FIVE CARS LIMIT OF FAST TRAINS 



Hereafter the 18-hour trains run- 
ning between New York and Chicago 
will consist of but five cars — a compart- 
ment observation ear* two Pullmans, a 
diner ami a combination buffet and 
baggage car. The Pennsylvania line 
started out with this limit and has 
adhered to it, despite the great demand 
for the fast service* The New York 
Central, however, has been handling 
six and even seven ears, and now the 
management declares it a physical im- 
possibility to maintain the schedule 
with such a heavy train and has re- 
stricted the number of cars to five. 

*-^-4 

NEW TELEPHONE SYSTEM FOR 
OFFICES 



The latest time-saving addition to 
business system is a little instrument 
which enables the head of a business 
or department to converse with one 
or all of his subordinate officers in an 

o r d inary 
tone of 
voice, i n 
any part of 
h i s office, 
a n d witli- 
out hold- 
ing the ap- 
paratus to 
Ids ear or 

mouth* 
Trie phoning at Last Their re- 

plies will come to him in like fashion, 
so that the whole conversation will be 
just the same as if all parties were 
talking together in one room, Tf the 
manager wishes to communicate with 
one person only, lie can easily make it 
impossible for anyone else lo overhear, 
and If he wishes to keep the replies 
secret from someone In Ills own office, 
there is a receiver which he can use in 
the ordinary way* 
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ROAD CUT THROUGH LAVA 



Roads over lava are common enough, 
but cutting one through JO ft, of lava 
scarcely cooled, is a dill'erent propo- 
sition. This engineering novelty 
cornea from our new territory of 
Hawaii. It seems that the old gov- 
ernment road in the Kan district lias 
been covered by the outflow from 
Manna Loa and tfie territorial legisla- 
ture has made a beginning of reopen- 
ing the road by appropriating $15,000. 
It bids fair to be a hot job as well as a 
bard one, for the cooled surface is as 
hard and brittle as glass, while the 
lower strata are still molten. But the 
engineers insist that it is perfectly 
feasible. At any rate, hot -foot will 
keep them stepping. 

» • ♦ 

SLAG DUMPING CARS 



“Cinder pot'* or slag 
“ladle*’ is the name 
given to a metal recep- 
tacle, mounted on a car. 
in which the shag from a 
smelter is removed to 
the dump. They aTc of 
all sizes, shapes, and de- 
signs, each claiming spe- 
cial merits. One pattern, 
as seen in cut, consists 
of a Tound pot, swung 
between two trucks, and 
tilted side wavs bv means of steam or 
com pressed air in the cylinder winch 
is mounted on the forward truck. The 
special merit claimed for this style is 
a false bottom winch can be pushed up 




Side Dump Car 



by means of the lever and piston un- 
derneath the pot, and so dislodge any 
crust which has formed on the bottom. 

'The other kind shown in cut is tipped 
by a draw-chain, pulled by the engine 
as it leaves the car. The “ladle*' has 
a capacity of from 70 to 280 cu. ft,, 
210 cu. ft. being standard; it is 
mounted on a car body of cast steel. It 
may be arranged to clump either side 
or- at the end. Simplicity, strength, 
and certainty of action arc claimed for 
this style, and no linings which will 
need renewal. 

Either of the above patterns may be 
connected in series, so that the whole 
trainload can be dumped at once, 
cither by steam or draw-chain, from 
the engine. 



SELF-LIFTING AIRSHIP 



The “helicopter'* is the high sound- 
ing name of the machine which is to 



outsail the aeroplane, and solve the 
problem of aerial flight Two profes- 
sors of Johns Hopkins are working 
along new lines, and the usual fine 
prosper! s of success are published. 
Di scarding all balloon and aeroplane 
levitation, they propose to ascertain by 
experiment the utmost possibilities of 
“direct thrust*' for lifting purposes. 
This direct thrust is to be furnished by 
propellers 40 ft, in diameter, driven 
by a steam engine of 100 hp. Engine, 
boiler, furnace and water arc to weigh 
1.0(H) lb., the rest of the apparatus 
TOO lb., and the inventors believe that 
they can generate power enough to raise 
Hiis weight plus the operators. Their 
prime object is to get the thing to go' 




Side View of the Cinder 1*01 
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straight up; after they get up they 
will try going sideways. 

The idea of such large lifting pro- 
pellers is not new, but heretofore they 
have been worked by man power, which 
proved inadequate* After they gift up 
the professors figure that half the 
horsepower will be sufficient to keep 
them up. Here's hoping that they may 
get up, stay up, and when they get 
ready come down without any dull 
thud. 

— — *— *-* 

FORTY-FIVE MILES AN HOUR 
THROUGH CLOUDS 



That was the experience of Alfred 
Leblanc, a young Parisian, who went 
up with a spherical balloon* A strong 
wind drove him and a companion 
through t he night across France and 
Mecklenburg* In the morning they 
saw the Baltic Sea getting uncomfort- 
ably near, decided they had had enough 
and came down safely on the island of 
Rugen. They found that in 14 hours 
the balloon had sailed 630 miles. 

♦ * ♦ — — 

ELECTRIC FAN IN HOUSE 
FURNACE 



The new system of forcing air 
through a house furnace by means of 
an electric fan was recently described 
in this magazine. The illustration 
shows where to place the fan which is 
to he used only when required. The 




switch for turning on the current can 
be placed in the room above. 



REVERSED CLOCK FOR BARBER 
SHOPS 



Every barber shop has a dock which 
is invariably placed on the wall oppo- 




ilold Utfore a JWirrdr 



site the big mirror which faces the cus- 
tomer in the chair. The clock face is 
reversed as seen in the mirror and not 
one man in a thousand can read the 
time* A jeweler in Glen dine, Mont, 
has now invented a sane clock for bar- 
ber shops. The Keystone says the fig- 
ures on the dial are reversed and the 
hands move just opposite to those of 
ordinary clocks* The result is the re- 
flection in the glass is so <( you can un- 
derstand it.” To demonstrate, hold 
this page in front of a mirror and read 
the time of the clock in the illustra- 
tion. 

— ■ — ■ 

WIRELESS STATION ON AIRSHIP 



Tj i e possibilities and practical utility 
of wireless telegraphy in aerial navi- 
gation will be thoroughly investigated 
aboard Count Zeppelin's airship this 
summer, A wireless station has been 
installed on the craft, in which, in- 
stead of extending upward as in other 
stations, the receiver extends down- 
ward, consisting of a bronze wire 300 
ft. long. Power from the airship's two 
fifl-hp* motors works the transmitter, 
which is capable of sending messages 
150 miles. 
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WHEN IS A BATTLESHIP A 
CRUISER? 



The line of distinction between the 
battleship and the cruiser is becoming 
so fine as to be invisible to the naked 
eye* except of the naval expert. For 
instance* here is the British cruiser 
“Indomitable,” just launched, 530 ft. 
long, displacing 17,250 tons* and speed- 
ing 25 knots— 28.8 miles. Her armor 
and armament are nearly a* heavy as 
those of a battleship, and to ‘"the man 
in the street" she is really nothing less 
than a fast one. This little toy will 
cost the British taxpayer $8*1145 ,000* 
and yet there's more to follow — the 
“Inflexible” and the “Invincible,” now 
under construction. To match these 
the United States has nothing better 
to exhibit than the “Montana” and the 
“North Carolina/" now being built for 
a speed of 22 knots, and to cost 

$f> ? 575*000 each, 

♦ • » 

A FLANGELESS CAR SYSTEM 



For some weeks past there 1ms been 
in daily operation in Miami* Fla.* a 
suburban passenger railway the cars of 
which run on flangeless wheels. To 
take the place of flanges a third rail of 
ordinary type is laid in the center of 
the track, against which run small side # 
bearing wheels or rollers attached to 
the car, A glance at the illustration 
will explain why it is impossible for 




Flangeless Wbed Car 

the car wheels to leave the rail or 
climb it. The curve in the track seen 
in the other picture is 15 ft. radius; the 
car passes over this curve at 25 miles 
an hour without lurching. The ears 
used have a rigid wheel base of 5 ft, 
10 in.; (rack is standard gauge. It is 
stated the car requires no more power 
to start or travel the curve than on 
straight track. If desired the center 
rail can also be used as an electric 
third rail. 

■ — - — *-*— * — — 

MOVING PICTURES OF THE 
HEART 




By the use of X-rays and the cine- 
matograph, an apparatus for repeat- 
edly photographing moving objects at 
very brief intervals, scientists have 
succeeded in photographing movements 
of internal organs like the heart and 
lungs. These moving pictures when 
reproduced on a screen are of great 

assistance to medical men. 



Tn order to pay the national debt 
thousands of Koreans are joining the 
“Debit Redemption Society,” the mem- 
bers of which abstain from smoking 
and similar luxuries, eat one meal less 
each day, wear less clothes, and many 
other sacrifices <d a like nature. 



Taking a Curve 
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Handy Keg: Carrier 



The illustration shows a two-wheel 
truck for picking up and carrying nail 
kegs or other small heavy objects. The 
handles and jaws inav be made of iron 

*T IK 




Cavity Made; Vtry Handy 



or the handles may be made of wood 
and bolted on the jaws. One handle is 
held in a stationary position by means 
of a brace, B, shown in the detail 
sketch. The jaws should be curved up 
near the axle sit as to lie parallel with 
the floor when the handles are held in 
the hands. — Contributed by Experi- 
menter. 

- ■ ■ » * ♦ - — — 

How to Calk Pipes Under Water 



One way is to use ff lead wool,”' a 
substance consisting of minute fibers of 




lead, which on being compressed form 
a solid mass. Bui when this cannot 
lie obtained the apparatus show n in the 
accompanying sketch will permit pour- 
ing fuelled lead in the usual manner, 
unless the water level is too high. An 
ordinary funnel is used for the purpose 
and is arranged in position as shown in 
the sketch. Oil is then poured in the 
funnel, thus displacing the water and 
preventing the melted lead from 
touching the water until it lias passed 
through the oil. This gives the melted 
lead a greasy surface which prevents 
the water from con dug in actual eon- 
tact with it and allows it to fill the 
cavity. The lead can then be calked in 
the usual manner. — Contributed by t\ 
E, Thomas, Chicago. 

■ — 

To Tighten Threads in a Cap 



Here is a good 
way to tighten a 
screw cap or cover 
for a bottle, jar, or 
other article. If the 
„ cap does not hold, 
put it over the end 
of a round stick 
and with a nail, or, 
better, a center 
punch, make small 
dents in the thread 
about I in. apart. 

T li i p m a k e s t h e 
thread deeper and 
will usually hold 
very w’ol 1 , — { ^on t r i b- 
11 ted by E. N. Bunce. 

1 Cl SCI Kiibourno Ave., Seattle, Wash,, 
Fremont Station. 

» • ♦ 

To write on celluloid or celluloid in 
paper, first rub the face of the paper 
with a chalk crayon and wipe the dust 
oft with a clean doth. 




Ready to Pour 
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Cheap Reflector for Incandescent 
Lamp 

A very good reflector for electric 
light bulbs, lantern globes, lamp chim- 
neys, etc,, is made as follows: With 

pen and ink lay out a circle on the 




Aluminum Licqucr Reflector 



bulb or chimney the size of the reflect- 
ing surface desired. Then give this 
section of the bulb two coats of alumi- 
num lacquer or aluminum enamel. Do 
the coating while the lamp is lighted, 
so as to get the coating on evenly. To 
draw a circle on glass with a pen com- 
pass, paste a small piece of cardboard 
on the glass and push the center point 
of the compass into the cardboard, — 
Contributed by Charles E, ITarv, \or- 
walk. 0. 

♦ * — 

Safety Valve Made from Check 
Valve 



The accompanying sketch shows how 
I made a safety valve from a check 
valve* The body of the check valve 
was tapped to receive the stud, A. 




which was slotted out at the unthreaded 
end to receive the lever , B, A similar 
stud is screwed into the valve disc and 
is hinged to the lever at C. This stud 
passes tl trough a hole in the cap, which 
should be drilled a little larger than 
the stud so that it won't bind. In 
connecting with the steam or other pipe 
be sure that the pressure comes on the 
lower side of tltc disc, otherwise the 
valve will not operate, — Contributed 
bv C. E, Mayne, Park City, Utah, Box 
323 . 

♦ • ♦ 

Reheater for Compressed Air 



Engines run by compressed air fre- 
quently give trouble on account of the 
moisture in the air freezing in the 
cylinder. This js due to the loss of 




For Heating Compressed Air 



heat produced by the expansion of the 
air in the cylinder. The engine of 
which 1 have charge is a long distance 
from the compressor (3,000 ft.) and 
thus the heat produced by compression 
was allowed to escape before the air 
reached the engine. 

When first started the engine would 
run all right, but after it had been 
running a few minutes the valve would 
work stilt and the link would begin to 
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quiver. Then the piston would groan, 
and after running irregularly for a 
little while the engine would stop alto- 
gether and all the pressure we had 
wouldn't move her an inch until the 
cylinder was thawed out* 

In order to overcome this difficulty 
and at the same time to expand the 
compressed air, I built the reheuter 
here shown, which successfully prevents 
the engine freezing up and materially 
reduces the consumption of air. 

A piece of i-in* pipe was coiled as 
shown at A, and enclosed in a sheet 
iron easing, B, having lap joints riv- 
eted together. This was lined with fire 
brick as shown at 0, and provided w ith 
a circular grate, IX The fuel is put in 
from the top. which is covered by a 
sliding lid, E, of sheet iron. Another 
sliding door not shown in the sketch is 
placed at the bottom to allow the 
removal of ashes and to regulate the 
draft. 

The operation of this rehcater has 
boon so successful that we now Tim it 
all the time; even during the warmest 
weather when there is little danger of 
freezing, the object being to reduce the 
amount of air used. The engine 
develops IS hp. at 85 lb. air pressure* 
— Contributed by A* K. Sclieetz, Tre- 
vor torn Pa. 



how to Make a Drill Chock 



Muffler for Gas Engine 



The silencing of a Large gas engine 
is often a difficult problem, The ordi- 
nary gravel box stuck on the end of 
the pipe takes only the sharp edge olY 
the noise, says a correspondent of the 
American Machinist. We used it for 
some years, but a job came along where 
an engine of 30-hp. had to run on 
Sundays and occasionally all night, 




Muffler for Ljarge Qaa Engine 



As it was located in a quiet residential 
neighborhood, it was essential that the 
engine cough should not be heard. Wo 
dug a hole about 3 ft* each way and 
lined it with a single course of brick 
set in cement. The top of the pit was 
fitted with an inspection cover to facili- 
tate cleaning. The pit was filled with 
ch an pebbles a! unit the size of a walnut 




Ur lit Chuck Made From an Old UrflCa 



A ven + serviceable 
chuck for holding drills 
and small work can bo 
made from an old brace* 

With a hack-saw cut the 
chuck, A. off the brace, 
leaving about 2 in* of 
the rod on the chuck. 
r J he rod portion is then 
to he heated, straightened out and 
turned up true, ns shown at B. An old 
lathe center, is then drilled to 
receive B and the chuck driven in. 
Then drill a small hole at D for a 
spanner wmuh and the chuck is com- 
plete. — Contributed by A. 8. 0,, 466 
E. Buchtel Ave., Akron, Ohio. 



and the exhaust pipe turned into it. In 
one corner n vent pipe was introduced 
and carried to a convenient height. 
This pipe prevented the accumulation 
of any pressure, and also carried the 
smell out of reach, 

it answers perfectly, and we have 
many times since adopted the same 
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plan. The pebbles want removing 
about every six months, washing and 
replacing. Don't use anything but 
pebbles (broken bricks won't do), and 
don't let them be too small. 



be obtained from druggists and always 
from dealers in asbestos, 



Home-Made Lawn or Weed Mower 




A Simple Lightning Protector 

In I lie protection of telephone cables 
an idea that may be valuable needs 
investigation, says Journal of Elec- 
tricity. It was found from eleven 
years' experience in the installation of 
aerial cables that if a single loop 3 ft, 
in diameter were made in the end of 
the cable, or men a “gnoae neck” of 3 
or ■[ ft. in length, that in ease light nip g 
should panel. u re the cable, one need 
never look for trouble beyond this loop; 
that lightning coming into the cable 
from an overhead line would encounter 
such impedance at this point that it 
would jump the eon duelers and go to 

the cable sheath every time. 



To Glue Asbestos to Iron 



SJicote of soda glue Is probably the 
best substance to use for I he purpose 
named. Brush the glue on the back of 
the fireplace and then stick on the 
asbestos fiber, using the asbestos freely. 
This glue will withstand the heat and 
hold the asbestos firmly in place, says 
the American Artisan. It can usually 



Anyone having an old 
field mower and a few 
metal-working tools can 
make a good lawn and 
weed mower. The fol- 
parts of the old 
machine will tie needed, : 
The driving wheels and 
a portion of the 
cutter - bar, including 
knives and lingers, bolts, 
nuts, and any other part 
which can be used, de- 
pending on the make of 
the old machine. 

Procure a strip of 
sheet steel. Fig. 1, U in. 
wide, about 1/33 in, 
thick, and long enough to go around 
the circumference of the driving 
wheels. Cut this along the wave line 
AB and rivet the two pieces to the 
two driving wheels as shown at AA, 
Fig. 3. These should lx? riveted to the 
^ wheels in a position such that the crest 
’ on one side will be opposite the trough 
on the other. 

The frame B Is made of wood, also 
the handle, 0, The piece D can be 
made of either wood or iron, and is 
fitted w ith a Toiler at each end to re- 
duce the friction against the cams, A A. 
Two wheels, EE, about fi in, in diam- 
elev and 3-in* face, are fastened to 
the front of the machine in order to 
prevent the cutters from striking the 
ground. 

The driving wheels must be in the 
rigid position and then made fast to 
the shaft in order to have the cams 
work properly and it will be necessary 
to use two collars, Fh\ to prevent 
lateral movement of the shaft. When 
the machine is pushed along the cams 
operate the cam bar, which oscillates 
the lever, (I, and thus works the knives. 
— (Yintributod by Geo. G. McVieker, 
North Bend, Nefir. 
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An Emergency Pump 



Once while freighting on the border 
lands of the Itoeky mountains 1 indis- 
creetly attempted a short cut, mis- 




judged my direc- 
tion am] was lost in 
the foothills. The 
situation was not 
alarming so far as 
food was concerned, 
as there was enough 
feed and provisions 
in the wagon to last 
several days, but 1 
hadn't a drop of 
water. After wan- 
dering around near- 
ly all day in search 
of my road 1 dis- 
covered a wide crevice in the rock with 
water at the bottom, which was some 
Id ft. below the surface. A rope and 
bucket could not be used on account of 



the rocky slope, so 1 used a tub and a 
piece of hose as shown in the accom- 
panying sketch. 

Removing the iron rod from the cud- 
gate of the wagon I used this for a 
plunger. On the threaded end of the 
rod I screwed two nuts and wrapped 
the portion of the rod between the nuts 
with string until 1 had a piston that 
would fit in one end of the hose. 1 
tEion cut a hole in the hose at A to 
let the water run into the tub. To 
prime my ncwly-constructed pump T 
tied a rope to the other end of the hose 
and lowered a few feet of it into the 
water below. Then by pulling up the 
end of the hose with the string I suc- 
ceeded in getting the plunger wet. 

T then began operating mv pump as 
follows: Holding the hole closed with 
my hand, the plunger was pulled 



nearly all the way out. 1 then put my 
foot on the hose at F, uncovered the 
hole and forced the plunger in again. 
Continuing in this way I soon had a 
goo d stream 13 o w i n g and i n a f ew in i n- 
utes had a tub of water which was rel- 
ished greatly by myself and horses.* — 
Contributed by George G- MeVicker, 

North Rend, Neb. 

» ♦ ♦ 

Damp-Proof Coating for Walls 



Dissolve 30 parts tin in 40 parts 
hydrochloric acid and add 30 parts sal 
ammoniac. Prepare a powder of 50 
parts freestone, 20 parts zinc oxide, 15 
parts pounded glass, 10 parts powdered 
marble and 5 parts calcined magnesia. 
Make the powder into a paste with the 
liquid first prepared. Add coloring 
matter if desired. This composition 
may also be used for repairing stone 
work or molding statues. 

— — + 

Old varnish may be removed from a 
metal surface by dipping it in equal 
parts of ammonia and 95 per cent 
alcohol. 

» * ♦ 

Tempering a Hammer 



Blacksmiths" and machinists’ ham- 
mers frequently chip around the edges. 
This is caused by the hammer being 
too hard, says a correspondent of the 




Blacksmith and Wheelwright, who rec- 
ommends the following process for 
drawing the temper: 

Make a ring of |-in, round iron to 
fil the face of the hammer. Then chill ■ 
the hammer face. Next, heat the ring 
red hot and fix it round the hammer 
and bring the edge of the face down to 
a blue -col or; remove the ring and cool 
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the hammer head. The center will be 
hard and the edges fairly soft and you 
will have no more bother, 

* 

Mica Winding Device 



We had been having a great deal 
oft ronbl c w i th o \ it p rod \ ice r-gas eng i n o 
due to the short-circuiting of the spark 
plug. The sparking device, which is of 
the “make and break" type, is so de- 
signed that the mica insulation must 




cover a stem over 6 in, long. After 
sending the spark plug to several re- 
pair shops, with results which were un- 
satisfactory 3 l decided to try the 
method here illustrated, which has 
proved very successful. 

First, 1 procured a piece of brass 
tubing 8 in. long, and by means of a 
hacksaw slit it open from end to end. 
Then I made a block of wood 7 in, 
long and drilled through it a longi- 
tudinal hole, a little smaller than the 
hole in the spark plug, but somewhat 
larger than the diameter of the tube, 
Then by placing the tube in the hole, 
with the end projecting, it was an easy 
matter to twist the tube with one hand 
while the mica was fed in with the 
other. By overlapping the edges, I 
found that scrap mica could be used in 
this way w 1 1 h excel 1 en t res nils. 

When enough mica is wound on the 
tube* place one end in the spark plug 
and push it in with a twisting motion. 
The tube can then be withdrawn by 
turning it backwards, thus allowing 
the mica to release itself and cling to 
the hole in the spark plug* By using 
this simple device I can insulate a plug 
in less time than it would take to get 



a repair man, and with results that 
are much more satisfactory.— Contrib- 
uted by J. A. Manning, Manager of 
Manning Wood Fibre Co.* Owen 
Sound* Ontario. 

♦ « . . » — - 

How to Make a Focusing Glass 



Remove (he film from an old plate* 
apply a thin, even coat of shellac and, 
while it is wet* spread over the coated 
side a piece of white tissue paper. Or, 
frost the glass as described in the 
March number* 1907, — Contributed by 
F. H. Schubart* 241 Pine SI, Eliza- 
beth, X. Y. 

■ i ■ ♦ 

A Dustless Ash Sifter 



To make this device all that is need* 
cd is a galvanized Iron can. such as is 
generally used for scraps or ashes : a 
circular sieve, a wooden cover and some 
round iron for making the links and 
handle. The links are hung on screw 
hooks screwed into the cover and sup- 
port the sieve by means of hooks fast- 




Dust Ice a Ash Sifter 



ened to the sides. In operation the 
sieve may either be moved backward 
and forward or it may be given a re- 
volving motion. The revolving motion 
is more effective at first, but soon causes 
the ashes to pile up around the edge 
of the sieve. 
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Tool Holder 



Take a piece of steel the right si>!e 
to fit the tool Split about !£ in. 

baek. Spread the under ends? mid Isle 
the notches so as 1o hold a piece nf a 
three-cornered I He. Put a bolt on the 
machine and screw to clamp the file. 




Holder for Threading Tools 



In this tool holder old tiles can be 
used to make many different shaped 
tools, says a correspondent of the 
Blacksmith and Wheelwright, and it is 
not necessary to temper them. Simply 
break the tile off at a convenient length 
and grind up on the emery wheel, 
leaving the teeth on the eyes to bed in 
the holder. 

♦ * * 

Cheap Method of Cutting Shaft 



The end of a shaft often projects 
into valuable operating space and in 
many rases is very annoying or even 
dangerous. In order to provide a 
cheap and efficient method of culling 




off the unnecessary portion, a corre- 
spondent of the American Miller recoin- 
mends the use of an ordinary fiat file 
and a weight, as shown in the accom- 



panying sketch. The vertical timber, 
T, has a hole at R to hold the file, h\ 
which bears down on the shaft and cuts 
the same by its own relation. 

The weight, \\\ may be a brick or 
other heavy object and is fastened to 
the file by a piece of wire. If may bo 
necessary to guide the file bv hand at 
first, but after the groove is fairly 
started the file will guide itself. 

♦ » ♦ 

Boring Tool for Lathe 



Round tool steel down to j in, can 
he used to advantage for making bor- 
ing tools. The steel is to be forged 
to a culling point at A and, afler being 
leinperi'd anil ground, is ehimped be- 
tween two grooved pieces of machine 




HorlrrK TchjI and huld«r 



steel, B and C, shown in detail at D 
and E. These are made just wide 
enough 1o fit the hole in the tool post, 
and when the sc r civ is tightened up if 
makes a very rigid took The grooves 
in the slecl clamps are made V-shaped 
in order to accommodate different sixes. 
Contributed by E, Viall, Menomonie, 
Wise, 

*-^4 

To Make Transparent Paper 



To make ordinary paper transparent, 
spread a thin solution of Canada bal- 
sam in benzole on the paper to be 
prepared and allow it to dry. If the 
paper used for this purpose is not too 
heavy, the result will be a fine trans- 
parent membrane, with a hard, clean 
surface. This solid ion can be used to 
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advantage for making blueprints, or 
photographs of pictures printed on 
opaque paper* — Contributed by H. 
Maude, 311 \V, Main St.* Madison, 
Wise, 

— 

Knuckle-Guard for Wheel Barrow 



The device here illustrated was ex- 
hibited at the International Exposition 
of Safety Devices, and was pro non need 



concern for use in their works, to pro- 
tect the knuckles of those who push 
barrows from being barked by doors 
when passing through doorways, 

#- — — 

Clean funnels and measures for var- 
nishes and oils by soaking in strong 
solution of lye or pearl-ash. 



Gate for Wire Fence 




by some to he the neatest device on 
exhibition, says the American Ma- 
chinist. Ti was designed and manu- 
factured by a large manufacturing 



In the western states where pasture 
fences are constructed of barbed wire 
it is frequently a difficult problem to 
const rue t the gates in a good substan- 
tial manner so that the wires will not 
sag and allow the stock to break 
through, About the cheapest and most 
practical method of overcoming this 
difficulty is shown in the accompany- 
ing sketch. 

A round stick, A, is fastened to one 
of the fence- posts, B, by means of wire 
loops, 0. Fastened to this stick are a 
number of wires, D, which are contin- 
uations of the fence wires. These wires 
will be loose when the stick, A, is in 
the position shown in Fig, 1, but when 
it is turned by means of the lever or 
handle 1% which also acts as a latch, 
the wires will be drawn up tight ns 
shown in Fig. 2. — Contributed by 
G, G, M. ? North Bend, Neb. 




First *nd Second Operations In Closing Wirt Onte 
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Using the Handsaw 



To cut across* the narrowest amount 
of wood is the most effective* or at 
least the most rapid way of cutting 
with it handsaw, says a correspondent 
of the Wood -Workers' Review. This 
fact is not generally recognized ; or, to 
be more precise* it is usually ignored. 

For instance* let a G-in. board be 
sawed flatwise; that is, so the hoard 
will he cut across the broad side; then 
afterward turn the board up on edge 
and cut it otF by sawing the short way 
through it. It will be found that on 
an average the board can be cut in two 
much quicker when the teeth pass the 
short way through the board. 

Therefore the lesson to be thus 
learned is, that when sawing a large 
piece of wood, to so use the saw as to 




avoid the teeth all touching across a 
broad surface at once, and to contrive 
to make as short a cut as possible* in 
order to do this in The most practical 
manner a piece of timber of very con- 
siderable size should be cut by begin- 
ning at one corner and sawing to a 
reasonable depth* (See diagram 
marked A*) 'Then change the slant 
of the saw so the timber will be cut to 
tho line R; then, as the cutting edge 
of the saw will begin to touch a wide 
surface, again shift the saw to another 
position, or slant, and cut inward to C, 
and so on D, E, F, etc.* in their order, 
as shown* In this way the timber will 
positively be cut in two one-quarter to 
one-half quicker than if it were kept at 
one angle all the way through. 

» ♦ » 

Printing from Cracked Negative 



Very satisfactory prints may be ob- 
tained from cracked negatives, if the 
him is not injured. Place in the frame 
carefully and cover with tissue paper 
or ground glass to diffuse the light as 
much as possible. Rotating the frame 
during the printing operation is also 
beneficial* By making prints in this 
way the cracks will bo hardly per- 
cept! hie, — Contributed by J. W* Beard- 
more, 301 13th St, S.E., Washington, 
D. C* 

♦ ♦ ♦ 

An easy way to clean painted walls 
* is to dampen a piece of flannel with a 
few drops of ammonia in tepid water, 
and wipe the surface gently. 



Sawing a Large Timber 
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Making Boiled Water Palatable 



Typhoid fever is principally trans- 
mitted by drinking water* Boiling 
kills the germs, but such boiling ren- 
ders the water flat and unpalatable. 
The following simple means can be ap- 
plied by any housekeeper to make the 
family drinking water both safe and 
palatable, ft is highly recommended 
by Professor Maredcn ftlanson, of San 
Francisco, Calif., who has thoroughly 
tried it, says Cooking Club Magazine. 

1. Take exactly 2 gal. of water. If 
the water is not clear, beat up the 
white of one egg and add it to the 
water before boiling. This will gather 
up every particle of foreign matter in 
the water and carry it to the bottom* 
The water should be brought to a brisk 
boil and then stood aside to cool and 
settle. 

2. Four off the clear water and stir 
into it a level teaspoonful of bicar- 
bonate of soda. Then stir in two- thirds 
of a teaspoon ful of hydrochloric acid. 
This will make the water perfectly 
safe. Sparkling and refreshing, without 

any flat taste. 

*-♦— — * 

Adjustable Countersink and Drill 



This tool is very useful for making 
center holes in work to be turned up 
in the lathe. A piece of tool steel is 




drilled to receive a small drill, l> 3 
which is held in place by a set screw, 
H. The cutting teeth, T, are made at 
an angle of 6d \ or the same angle as 
the lathe center. These teeth may be 
cut on a milling machine and should 
be shaped like those of n reamer. The 
cutting end is to be hardened and tem- 
pered in the usual manner. The great 



advantage of this tool is that the drill 
may be replaced if broken or it may 
be adjusted to any desired length. — 
Contributed by J. W, iJeardmore, 301 
S. E. 13 e1l St., Washington, D. C. 

- — — + * » 

Thread Chaser for Tool Steel 



As tool steel often expands when 
hardened it is a difficult matter to cut 
threads which will be the exact size 
after hardening. Not long ago 1 had 
Occasion to cut threads in tool steel, 
and knowing the peculiar properties of 
this material, allowed three thou- 
sandths of an inch for expansion. But. 




Chaser for Kardenttl Tool Steel 



on trying the thread 1. found that it 
was toi) large. 

Not wishing to go to the trouble of 
annealing and recutting the threads 1 
made a chaser. A, of a piece of brass 
that would lit the tool post, Ih A tap 
having the required number of threads 
was placed in the lathe and the brass 
was fed up against it. The work, W, 
was then placed in the lathe and flour 
of emery applied to the threads, The 
brass chaser was then brought up 
against the threads, thus reducing the 
size and giving them a good polish. 
In this way the threads were cut down 
much better and quicker than could be 
done by annealing and recutting. — 
Contributed bv E. V., Mennmonie, 
Mis. 

+ — *— * — 

+ 

To clean old medals, soak them in 
lemon juice for 21 hours or longer* 
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Pump Rod Spring- 



This device will prevent the jerk in 
the plunger rod of a windmill pump. 
An old wagon or seat spring will an- 
swer the purpose very well and can bo 




fastened to the plunger rod by sawing 
out a piece of the rod about 2 in. longer 
than the height of the spring; The 
spring is fastened to the two ends of 
the pump rod by means of iron straps, 
tlu* upper rod being fastened to the 
lower half of the spring and the under 
rod fastened to the upper half,— Con- 
tributed by H, C. A., Brooklyn, X, Y. 

* — ♦ ♦ — — 

Stock Solution for Preparing 
Sepia Paper 



FO&MtJI-A. 

A. rfirlmitfitp of potuflh . < -1 oz. 

Water ....,4 uz, 

B. ( Join | i-htorUlo .lfj Kr. 

Water « . ♦ ♦ , < , . . . ............ 7% (Jr, 

Mix solution A a stir -dug W *>I1, and 
allow to stand tilt dear. Then filter 
and bottle for stock. When wanted for 
use add to Id oz. water 1 dr. of A and 
20 drops of It, which amount will tone 
one sheet and give a warm sepia. The 
hath will keep. 



To Insert a Hose Nipple 



When it is found very difficult to 
insert a nipple in a hose, such as an 
air brake hose, heat the nipple to a 
point where it will soften the rubber. 
The nipple can then he inserted with- 
out any difficulty, says a correspondent 
of the American Machinist, hut it is 
well to have a. bucket of water handy 
to immerse the end in as quickly us 
possible, so as not to spoil the hose. 

- — ♦ ♦ -» 

Rendering Wall Paper Washable 



This may he done either .before or 
after the paper is hung. 

Dissolve 2 parts borax and 2 parts 
shellac in 24 parts water and strain 
through a fine cloth. Apply to the 
paper with a brush or a sponge, and 
when dry polish to a high gloss with a 
soft brush. Washing will not remove 
nor smear the colors. 

♦ « ♦ 

Removing Cinders from the Eye 



As a safe and efficient moans of re- 
moving any foreign substance 'from the 
eye, a correspondent of the American 
Machinist submits n scheme success- 
fully used by the eye doctor in his 
shop. A piece of letter paper is folded 
and cut with a sharp knife to an angle 
of about HO as shown by the sketch. 
The folded paper is then held between 




the forefinger and the thumb, and the 
point Is slightly moistened on the end 
of the patients tongue. Then that part 
which is cut at an angle is held ;tt 
right angles to the surface of the eve 
and brought straight down over the 
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eyeball until it comes in contact with 
the substance in the eye, which ii in- 
variably moves at the first trial. If 

& 

the point it; too sharp, bend it up a 
little on the thumb nail* 

Sawdust for Cleaning Hands 



Sawdust is not only useful to put 
under unto mobiles or other machines to 
catch mid absorb the dripping oil, but 
is also useful to '‘wash 7 ' greasy hands 
with, says lias Power. The clean, pot- 
mis, angular and finely divided wood 
makes an excel lent absorbent and pos- 
sesses enough grit to make it just 
the tiling tor working into creases and 
cracks and taking out the oil anil dirt 
both by absorption and friction. 

— — ♦ • ♦ 

Belt Tightener 



The accompanying sketch shows an 
easily const meted belt tightener which 
was designed by a correspondent of the 
American Miller. It 
consists of four 
pieces of wood which 
may he anywhere 
from 3 to ;l in. wide 
and long enough to 
extend 4 or n in* 
each side of the belt 
to be? spliced, and -J 
in* thick* The ends 
should have the 
sharp corners cut off 
and slightly notched 
in, so l hut the rope 
will not slip olF. 

Use a rope about il 
in* diameter or about 
the * 1 / 0 “ of clothes- 
line* 

Place one of the wood pieces behind 
the belt above and below the splice, 
far enough apart to allow you In draw 
belt tight and have plenty of room to 
make the splice* Place the other pieces 
directly in front of the back ones and 
drive two (id* wire nails through each 
and through the licit, Then take the two 
ropes; make a hx>p in each am! place 



loop over the two cleats at top, one on 
each end. Pun the rope down around 
cleats at bottom, then back around 
cleats ci t top* Pull up on bottom cleats 
and tighten ropes* and when suili- 
eiently tight, wrap rope around upper 
cleats and throw half hitch over, and 
it is fast for splicing. 

Shaper Used as Surface Grinder 



Many toolmakers have run up 
against the proposition of trying to do 
it smooth and accurate job of surface 
grinding with an old and worn-out 
machine* nr else the machine is too 
small to handle the job* 

A shaper can be very easih used for 
this purpose as shown in the above 




illustration, This method is far supe- 
rior to the use of an old surface 
grinder, both for accuracy and conven- 
ience* I he emery wheel is electrically 
driven and should rotate in the direc- 
tion shown by the arrow. Care should 
he taken that no emery be allowed to 
get into the bearings, us this would 
ijuicklv damage the shaper. Waste cars 
he used to protect the bearings from 
flying emery. — Contributed by A* J* 
M*, Denver, Colo. 
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Enlarging Hole for Propeller Tube 



The cutting off of rails, bolts or 
other metal when encountered in an 
auger hole in wood is always u nasty 
proposition. Let the length of l Iso 
hole be something like 4 ft., and the 
obstructions the ends of some six or 




jYlade ol Sletl Tubing; 



eight | -in. bolts, and the job is all that 
can be desired in the way of cussed- 
ness, says a correspondent of the 
American Machinist. 

We had a launch hull all ready for 
the engine when the customer suddenly 
changed his mind and decided that he 
wanted a reversible wheel instead of a 
solid one. In tins ease it was found 
that the tube of the wheel furnished 
with this make of engine was extra 
large, necessitating reboring of the 
shaft hole. 

I t was found that if the hole in the log 
were enlarged to the required diameter 
for t lie shaft tube it would be necessary 
to cut a little from the ends of the 
bolts, eight in all, and the hole was 
but 2 in. in diameter. It looked like 
a new wheel and shaft for Mr. Cus- 
tomer, who was a foreman in a large 
factory. 

He said he would get a large twist 
drill and have a long shank filled. 
When the drill came we started it, the 
lip of the drill got hold of the first bolt 
end, and we strained until the log 
threatened to split, without budging 
the drill. I wished that I was in the 
mining country and could run a dia- 
mond drill in that hole. However, the 
diamond drill gave me an idea, Pro- 
curing a piece of steel tube about 10 
ro, long, and the same diameter as the 



hole required, 1 cut a series, of teeth 
on one end, giving them a slight out- 
ward set. The teeth 1 then ease- 
hardened. For turning the bit 1 at- 
tached to it a length of j-in. pipe. 

We bored in with a wood bit until a 
bolt was reached, and then cut the lat- 
ter off with the cutter. It was slow 
business, but did the job. We had to 
reharden and sharpen the cutter sev- 
eral times during the job. 

♦ ♦ ♦ 

Threading Pipe With Cold-Chisels 



Home 25 years ago the piping went 
wrong at an important water station 
of one of the railroads entering Chi- 
cago. The Superintendent of Water 
Service, who is responsible for the fol- 
lowing account of the incident, got to- 
gether such men and tools as he could 
and hurried to the scene, says the 
Valve World, Arriving at the station 
he found the 4-in. w rough t-iron pipe 
broken squarely off, only 2 ft. of water 
in the tank, and no means of getting 
a piece of pipe from any shop cut to 
length and threaded inside of *24 hours, 

Unwilling to interrupt the water 
supply and determined not to acknowl- 
edge defeat until the last resource was 
tried, he cut a piece of pipe to length 
with cold-chisels, chalked the un- 
threaded end, placed it in line end to 
end w illi a threaded old piece of the 
same size pipe, and with a two-pointed 
train, one point engaging the thread of 
the old pipe, the other ascribing on thj 
chalked end of the blank pipe, he fol- 
lowed the thread with one point, al- 
ways keeping the tram parallel with 
the axis of the pipe. 

The path of the right-pitch thread 
was thus ascribed by the tram point 
on the chalked surface of the blank 
end of pipe requiring thread. The 
spiral scribe mark made by the train 
was nicked with chisels, and deepened 
and made continuous, until at the end 
of an hour and a half a good thread 
was cut, the job put up without a drop 
of leakage and without interruption of 
the water service. 
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Air Mains 



Pipes supplying air to rock-drills 
should be of a size to permit the pass- 
age of air at n velocity not greater than 
25 to 30 ft. per second t while all bends 
and angles (especially short ones) 
should be avoided, as they add greatly 
to the friction of the air, and thus de- 
crease the pressure. The friction of 
the air is proportional directly to the 
length of the pipe, and to the square 
of its velocity, says Compressed Air. 
For this service, pipes up to 5 in. diam- 
eter are provided with couplings ; above 
that, with flanged joints made up with 
gaskets. Great care must be taken that 
these joints are perfectly tight* as 
the loss, even from a pin-hole, is 
considerable. 

— — ♦ * + 

Home-Made Chain Pipe Wrench 



To make tills wrench, procure a piece 
of old bicycle chain, A, and a steel 
handle, R, about 1 in. wide and the 
seine thickness as the solid links. LL, 
of the chain. The handle should be 
about 15 in. long. Make two steel 
jaws, C. in. or j in, thick, and rivet 
to the handle by the rivets RD. 

An si 1 d 1 ua f s p r i n g or aim ost a ny 1! at 
piece of tool steel will furnish the 
necessary material for the jaws, which 




should lie cut nearly to size with a 
hacksaw and then finished by filing. 
If the steel is too hard to cut, anneal 
it by heating to a red heat and allow- 
ing it to coot very slowly. After shap- 
ing and drilling the jaws, harden and 



temper to a dark straw color. — Con- 
tributed by H. L. C., Milwaukee, Wis. 







Vehicle Design front Blacksmith and Wheelwright 

♦ * ♦ 

Pumping Without Attendance 



A gas-engine-driven pumping plant 
requires very little attention, if one 
knows just how to manage. In a plant 
where there are two engines used for 
pumping water into a storage tank and 
located more than a mile apart, one be- 
ing run during tlie daytime and the 
other at night, the operator lives about 
halfway between the two engines. At 
b :30 a. m, he passes the reservoir and 
notes the amount of water and condi- 
tions in general, and then stops the en- 
gine that has run rill night. At about 
? o'clock he starts up the other engine 
and then goes about his day’s work. 
At 5 in the afternoon he starts up (lie 
night engine and then goes to the other 
and stops it. The engines require 
some intelligent attention while run- 
ning, but not constant attention. 

At another plant, the oil tank under 
the engine holds 20 gal. Only 111 
gal., sufficient for 10 hours' run, are 
put in the tank, however, and when 
this amount is exhausted the engine 
stops of itself, and requires no atten- 
tion until ready to start up next dnv. 
» * ♦ 

For white solder for silver use: Sil- 
ver, 1 oz. ; tin, 1 oz. 
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Tc Remove F^st Nuts 



When ii i> found impossible to re- 
move a nut by any other method, take 
a hammer, sledge 
and a dull cold 
chisel, as per sketch, 
and strike several 
blows, then Change 
sides and hit some 
more, thus causing 
the nut to swell, 
when it can be easily 
removed. This will 
remove the nut every 
time, says a corre- 
spondent of the 
Blacksmith and 
W heel wr i ght. uni ess 
it is a very large one. 

It can then he removed bv heating to 
nearly a welding heat and cooling 
quickly in water. 

♦ • 4 

Locomotive Turned Without Turn- 
table 



Several years ago 1 found it neces- 
sary to turn a locomotive around to 
bead in the opposite direction. Hav- 
ing neither turntable nor “Y” avail- 
able, I selected n place on the railroad 
where there was practically no cut or 
grade and a tangent of about 200 ft* 
Placing tile engine at the end of the 
tangent, 1 cut the track at the oppo- 
site end and swung it about 30 ft; (at 
tl c end) in a proper curve — keeping 
the last 60 ft, straight to hold the 
engine — and ran the locomotive to the 
end. Then T had the other end of the 
tangent cut and swung on the opposite 
side in the same way, and again ran 
the engine to the end. After repeating 
this process live times, I had the 
engine replaced on the track, headed 
the right wav. the track, of course, 
being kept in gauge all the time and 
the curve in proper degree. Where the 
ground on each side can he utilized 
and the rail-joints arc exactly opposite, 
the track can be reset in the opposite 
direction without drawing spikes at the 
k cud. The entire operation, including 



the rail conned inns, was done in two 
hours and was performed with lining 
bars and ordinary trackman’s tools.— 
Contributed by G, H. Crumb, Bloom- 
field, Mo, 



Welding Compound 



Borax. 10 parts; sal ammoniac, 1 
part; grind or pound roughly together 
and fuse in a metal pot over a fire. 
Continue heating until all the froth 
has disappeared from the surface and 
then pour the dear liquid into any 
suitable receptacle to cool and solidify. 
When cold grind to a powder, — Con- 
tributed by Y. Pavlik, Jr. 

• * 

Correct and Incorrect Designs for 
Eveners 



Many articles arc designed for ap- 
pearance at the expense of strength. 
This is true of the eveners used on 
wagons, which arc often made with 
the taper on the ride which bears the 
tension. The evener shown in Fig. 1 
is designed for strength while the one 
shown in Fig* 2 is designed for ap- 
pearance, The conditions in Fig. 2 




arc similar to those of a leaf- spring in 
which the short leaves are on the 
wrong ride, because the grain of the 
wood intersects the tapered edge in 
much the same maimer as the leaves rln 
in a spring. — Contributed by G, M- L, 
New York City. 

» k- 

+ 

Brass ami steel may be cleaned 
quickly and cheaply by rubbing with 
vinegar and salt, or with oxalic arid. 
Wash immediately and polish with 
Tripoli earth and sweet oil. 
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How to Receive Wireless Telegraph 
Messages with a Telephone 



By A. E* JnerJn, Wtrvfui Telegraph Demonstrator 



Any telephone having carbon in the 
transmitter (all ordinary telephones 
1 1 a ve c nr Uni tra nsmitters) ea n be n sed 
to receive wireless message!?, by simply 
making a few changes in the connec- 
tions and providing a suitable antenna. 
Connect the transmitter and receiver 
in series with three dry cells and run 
one wire from the transmitter to the 
antenna. Connect the other transmit- 
ter wire to a water or gas pipe in order 




to ground it, and then hold the re- 
ceiver to vour car. Any wireless tele- 
graph message within a radius of one 
mile will cause the transmitter to act 
as a coherer, thus making the message 
audible in the receiver. 

By lining an ordinary telephone 
transmitter and receiver and n |-in. 
jump spark coil, a complete wireless 
telegraph station can be made, which 
will send or receive messages for a 
radius of one mile. The accompanying 
wiring diagram shows how to make the 
connections. By putting in an extra 
switch three of the sending batteries 
may be switched in when receiving, 
thus obviating the necessity of an extra 
set of batteries* 



Easily Made Book Shelf 




A very cheap hut useful and attract- 
ive book shelf is shown in the accom- 
pany in g drawing* The vertical strips, 
A, may be J in. by 2 
in. and are screwed 
to four shelves, B, 
each cut to the 
shape of a quarter 
circle. The screws 
are all countersunk 
and as the l lead 9 all 
come on the side 
next to the wall, 
they do not show. 

The design might 
be varied somewhat 
to suit the fancy 
of the builder, al- 
though the appear- 
ance of the shelf 



Corner Shelf 



constructed a* shown is very pleasing, 
especially so if the workmanship is 
good and the wood carefully stained 
and varnished. The total cost of the 
one 1 made was less than 75 cents.— 
Contributed by (too. C. Murphy, 412 
Oritenden St., Owensboro, Ivy. 






Breaking In a New Pen 



There are many ways of breaking in 
a new pen, such as moistening in the 
mouth, wiping on a 
blotter, dipping in 
the ink and rubbing 
on the edge of the 
ink well, etc., but 
the best way that 1 
have found is to hold 
a lighted match un- 
der the pen for just an instant and 
then plunge immediately into the ink. 
This will effectually remove all the oil 
or grease on the surface and, unless 
the pen is overheated, will not draw 
the temper, — C ontributed by A. C. 
Pearson, Duluth, Minn, 
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How to Make a Jump Spark Coil 



By the Mew England CoU Winding Co. 



The induction coil is probably the 
most popular piece of apparatus in the 
electrical laboratory, and particularly 
i* it popular because of its use in 
experimental wireless telegraphy- Ten 
years ago wireless telegraphy was a 
dream of scientists; today it is the 
plaything of school -boys and thousands 
of grown-up boys as well. 

Divested of nearly all technical 
phrases, we may briefly describe an 
induction coil as a step-up transformer 
of small capacity. It comprises a core 
consisting of a cylindrical bundle of 
soft iron wires cut to proper length. 
By means of two or more layers of No. 
14 or No. Hi magnet wire, wound 
evenly about this core, the bundle 
becomes magnetized when the wire 
terminals are connected to a source of 
electricity. 

Should we now slip over this electro- 
magnet a paper tube upon which has 
been wound with regularity a great 
and continuous length of No. 3G mag- 
net wire, it will be found that the lines 
of force emanating from the energized 
core penetrate the new coil winding 
almost as though it were 
but a part of the sur- 
round mg air itself, and 
when the battery cur- 
rent is broken rapidly a 
second electrical current 
is said to be induced 
into the second coil or 
secondary. 

All or any of the 

+•' 

parts of an induction 
coil may he purchased 
ready - made, and the 
first thing to do is to 
decide which of the 
parts the amateur me- 
chanic can make and 
which would be better 
to buy ready-made. If the builder has 
had no experience in coil winding it 
would probably pay to purchase the 
secondary coil ready-wound, as the 
operation of winding a mile or more of 



fine wire is very difficult and tedious, 
and the results are often unsatisfac- 
tory. In ordering the secondary it is 
always necessary to specify the length 
of spark desired, 

The following method nf completing 
a 1-in. coil illustrates the general de- 
tails of the work. The same methods 
and circuits apply to smaller and larger 
coils. The ready-made secondary is in 
solid cylindrical form, about (j in, long 
and 2 % in. diameter, with a hole 
through the winding 1 1 in. in diameter 
as shown in Fig. 1. The secondary 
will stand considerable handling with- 
out fear of injury, and need not be set 
into a case until primary is completed. 
The primary is made of fine annealed 
No. 24 iron wire cut 7 in. or 8 in. in 
length, as the maker prefers, and 
bundled to a diameter of J in. The 
wires may lie straightened by rolling 
two or three at a time between two 
pieces of bard wood. If the amateur 
has difficulty in procuring this wire, 
the entire core may be purchased 
ready-made. 

After the core wires are bundled, the 
core is wrapped with one or two layers 
of manila paper. The straightcr the 
wire the more iron will enter into the 
construction of the core, which is de- 



sirable, Beginning half an inch from 
one end, No. 10 cotton-covered magnet 
wire is wound from one end to the 
other evenly and then returned, mak- 
ing two layers, and the terminals tied 
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down to the core with iwiuc. Core and 
primary is then immersed in boiling 
paraffine wax to which a small quan- 
tity of resin and hoc*;- wax lias been 
added. This same wax may be used 
later in sealing the completed coil into 
a box. Over this primary is now 
wrapped one layer of okonito tape* or 
same thickness ol heavily shellacked 
muslin. This completed primary will 
now slip into the hole in the secondary. 

Should the secondary have fern pur- 
chased without a case, a wooden box of 
mahogany or oak is made, large enough 
to contain the secondary with an inch 
to spare all around, with room also for 
a small condenser, but if it is not con- 
venient to do this work, a box like 
that shown in Fig. 2 may he purchased 
at a small cost. A J-in* hole is bon d 
in the center of one end, through winch 
the primary core projects -J in. This 
core is to be used to attract magnetic- 
ally, the iron head of a vibrating inter- 
rupter, which is an important factor of 
the coil* This interrupter ih shaped as 
in Fig. 4, and is fastened to the box in 
a-xtvh a way that the vibrator hammer 
plays in front of the core and also that 
soldered connections may he made in- 
side the box with the screws used in 
affixing the vibrator parts to the box, 
The condenser is made of four strips 
of thin paper, 2 yd* long and 5 in* 
wide, and a sufficient quantity of tin- 
foil* When cut and laid in one con- 
tinuous length, each piece of tin-foil 
must overlap the adjoining piece a half 
inch, so as to form a continuous elec- 
trical circuit. .In shaping the con- 
denser, one piece ot the paper is laid 
down, then the strip of tin-foil, then 
twa strips of paper and another layer 
of foil, and finally the fourth strip ot' 
paper. This makes a condenser which 
may be folded, beginning at one end 
and bending about (i in* at a time. 
The condenser is next wrapped securely 
with bonds of paper or tape, and boiled 
in pine paraffine wax for one Is our, 
after which it js proved under consid- 
erable weight unlit firm and hard. One 
of the sheets of tin-foil is to form one 
pole of the condenser and the other 
sheet , which is insulated from the first. 



forms the other pole or terminal. (This 
condenser material is purchasable 1 in 
long strips, ready for assembling.) 

The wiring diagram. Fig* 3, shows 
how the connections are made* This 
method of connecting is suitable for all 
coils tip to l J-in, spark, but for larger 
coils hotter results will he obtained by 
using an independent type of inter- 
nip ter, in winch a separate magnet is 
used to interrupt ihe circuit* Besides 
the magnetic vibrators there arc sev- 
eral other types, sueli as the mercury 
dash-pot and rotary commutator typos, 
but these will become better known to 
the amateur as ho becomes more ex- 
perienced in coil operation. 

- * ■ 

Automatic Time Switch 



This device can be used to either 
open or close the circuit at any desired 
lime. An alarm clock is firmly fast- 
ened to a wooden bracket and provided 
with a small wood or metal drum. A, 
to which is fastened a cord. B* The 
other end of the coni is tied to the 
switch bain lie so that when the alarm 
goes off the switch is either opened or 
closed* depending on whether the cord 
is passed over pulley C or pulley D. 




Will Open flr Clate Circuit as Desired 
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Wi en the cord is passed over pulley 
C, as shown in Fig. 1* the circuit will 
be dosed when the alarm geos off, but 
if it is passed over D the circuit will 
be opened. Pulley D is fastened to a 
piece of spring steel, K, which in op- 
eration is bent, as shown by the dotted 
line^. thus causing the switch to snap 
open quickly and prevent forming an 
are.— Contributed by Douglas Royer, 
Roanoke, Va. 

+ » ♦ 

A Neat Model Locomotive 



Noting your description of a model 
locomotive made out of wood, l here- 
with enclose a photograph of a Loco- 
motive and tender complete made of 
brass, 52 in. in length including tender. 
Gasoline is used for fuel supplied from 



on the cars are 5-cent ink bottles. 
The engineer at the side of the loco- 
motive is a picture out of a magazine, 
and the picture of Lion, 31. B. Gullum* 
Mayor of Duluth, appears through the 
cab window, — Contributed by Ghns. 
Higdon, I’ l umbing Inspector. Duluth, 
31 inn. 

» * » 

Protection of Spring Lock 



After shutting the front door and 
hearing the spring lock snap into its 
socket, most people go off with a child- 
like faith in the safety of their goods 
and chattels. Rut the cohl fact is that 
there is scarcely any locking device 
which affords less protection than the 
ordinary spring lock. It is the sim- 
plest thing in the world for a sneak- 




The Locomotive Has & Speed of 6 Miles ait Hour 



a small tank in the tender; the boiler is 
made of 5-in. seamless drawn brass 
tube with one 3-in. brass flue running 
the entire length of the boiler. It is 
provided with steam brakes and steam 
whistle, springs and equalizing lever, 
Cyl i nd era 1 J in. by 2-in. st ro ke . Dri ve rs 
are (i in. in diameter, The locomotive 
will run on circular track with a speed 
of about t! miles per hour, the gauge 
or the track being 5J in. The whole 
locomotive and tender weighs about £7 
lb, and was made by the undersigned. 

The enclosed picture was taken in a 
store window where the locomotive was 
pu tup for exhibit j on , The b a ok g ro tm d 
consists of a photograph of a lake in 
Dakota cleverly arranged by the artist 
who look the picture. The roadbed as 
well a? the ears are made up for the 
occasion from magazines. The wheels 



thief to slip a thin knife between the 
door-casing and the strip, push back 
l he bolt, and walk in. 

Fortunately, it is equally easy to 
block that trick. Take a narrow piece 
of tin 3 or 4 in, long, bend it at right 
angles throughout its length, and tack 
it firmly in the angle between the 
casing and strip, so as to make it im- 
possible to reach the bolt without tear- 
ing off the strip. 

Another way is to drive nails through 
the strip at intervals of half an inch, 
enough to protect the bolt from 
tampering. 

* » ♦ 

A good imitation amber may be 
made of the following ingredients, 
melted carefully together: Piue Tosin, 
1 part: shellac, 2 parts; colophony, 
15 parts. 
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RECORD LOAD FOR 1907, — The record breaking lead for the past winter was the One 
shown in the above Illustration. It was brought Into the mills at Tomahawk, WIs,, a 
distance of four miles- and contained 20,000 ft, of white pine, it was hauled the entire 
distance by one team, except on the hills. The value of the load when sawed up was about 
$ 500 , 



BLASTING A BIG BLUFF 



It took 1,400 kegs of giant powder, 
poured into hundreds of holes drilled 
deep into the bin IF for lour mouth?, 
but when the rent router touched the 
button, literally, the whole thing top- 
pled into the Columbia river. All' this 
happened opposite ^Eighteen Mile 
Island/' on the line of the new Port- 
land and Beattie which “Vein" Hill 
is pushing down along the north bank 
of the Columbia. It cost $0,000 to call 
that bluff, hut the show-down was well 
worth tile price, for now instead of 
an expensive tunnel, simple grading is 
all that is necessary at that point. 

» » ♦ 

POULSGN WIRELESS PRO= 
GROSSING 



Vladimir Foulson, the Danish in- 
ventor, ex pet* Is soon to establish wire- 
less communication across the Atlantic 
from Denmark to America. lie has 
erected a station a few miles from 
Copenhagen and an American station 



will be completed in a few weeks. His 
system is based on ^singing' ' electric 
naves which, he says, have inexhausti- 
ble power, where the spark system 
loses energy over long distances. Mr, 
Poulson first perfected his system for 
n distance of 40 miles, increasing it 
to 100, 880 and 760 miles; now he de- 
clares that be can operate over greater 
distances than the Atlantic's breadth. 
» * ♦ 

PLAN DEEP WATER CHICAGO TO 
ST, LOUIS 



A depth of 34 ft. from Chicago to 
Peoria and 18 ft. from there to St. 
Louis is perfectly feasible, according 
to the report of the commission ap- 
pointed by the governor of Illinois, 
lie has sent the report to the state 
legislature and urges legislation to pro- 
mote the project. That would mean 
a flow of 840,000 cu. ft. per minute 
through the Chicago drainage canal, 
and the development of 173,006 bp. 
available between Lock port and Utica 
— if the legislature agrees, and if the 
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Niagara Falla preservation society 

keeps still, and if Canada does not. 

“view with alarm. ” 

~ 

TO RACE UNDER WATER— PRIZE 
$4,000,000 



The most novel race for the largest 
stakes ever offered will take place 
under the waters of N a rra ganged Bay 
shortly. The contestants will be the 




The “Lake" 



pride vessels of two noted types of 
submarines, the “Lake” of the Simon 
Lake company and the “Octopus” of 
the John F. Holland type* The stakes, 
valued at $4,000,000, are the contracts 
for the proposed now submarine war- 
ships for I he United State* govern- 
ment. 

The contest cannot fail to be one of 
thrilling interest, but owing to the in- 
convenient location of the course, the 
spectators will ho few, The first sub- 
marine flotilla, consisting of the “Por- 
poise,” the “Shark,” and the “Plunger,” 




The “Octopus” 

under command of Lieutenant (has. 
P. Nelson, will be in attendance, and 
from observations made from these ves- 
sels the race will be decided. Both of 
the contesting vessels have been put 
in splendid trim, for the firms repre- 



sented have long been rivals and more 
depends on the outcome tlgm the mere 
awarding j:>f the contracts which occa- 
sions the race, 

#— *— # 

A CEMENT INJECTOR 



This is a French device for injecting 
liquid cement between the earth and 
the convex surface of the tunnels of 
the Metropolitan railway. As is evi- 
dent from the cut, the cement is con- 
tained in the right-hand cylinder. An 
elect tie motor pumps compressed air 
into this, and so the cement is forced 
through the pipe and nozzle which the 
workman has thrust through a hole in 
the arch. It is expected that the 




Cement Injector 



cement will be forced into all openings 
in the earth, and also spread out over 
the outer surface of the tunnel, thereby 
preventing the collection of water- 
pockets ant] seeping. 



CAMELS ASSIST AUTOS 



In a. 5, 000-mile automobile race 
through Asia and Europe from Pekin 
to Paris, to an important degree the 
success of the event will depend upon 
camels. Three weeks before the race 
begins a caravan of these “old red i- 
ahfes ' laden with gasoline for supply- 
ing the competing cars will file slowly 
out of Pekin, to distribute the fuel 
supply along the full length of the 
course. Thus is the latest type of 
racing car dependent on the old-time 
“ship of the desert.” 



SKIDOOUSi 



ENGINE 



The 2-Cyde engine sensation o£ the year, entirely new design, improved and perfected In 
every detail, introducing many exclusive features which challenge comparison with any other 
engine of its class regardless of price. 



Patents 

Pending 




2 to 3 H. P, BARE ENGINE $ 



Complete Engine— 

With Fresh Water Boat Fittings $39*90 
With Salt Water Boat Fittings 43.90 




Weight, bare, 52 rouadi l height from base Lift iachea, Swiftcit, most powerful. efficEeot .Add reliable CD( mt of its 
BIM Oh Barth. Drives Canoe* Ro« boal or 14-20 foot Uwch with load. 6 to 10 miles per hour. E**y toin.la]l and oper- 
ate. R cvers i h I e rti 0 ■ either way. L’nfailiuj cndurtDEt poirtrs-eecomical A „d saf^naot back fire. Simple and 
compact in deaiftn, itrong and durable in conduction. Elevated *r arlcas eommutator u( special desiio. plunger pomp 
Without visible pipe connections, perfect lubrication. Highest grade material and workmanship. 




Sew model of mirown ipecial deblpn — compiomlse utern. full 
IS it. leiiEtiL, 4 l j ft. k-ajiL, hjuIjiikkI wLItumi- fsin-iia £ H P. 
BKTDQOt Murine Em. n* £*Vviftisi, must jiiiutitFuI, isffii'-ienl 
and rKlbhtr vn gina cit ltd *ii* «u rrirthj, make* idral pkaaiire 
launch "UrM. KraCefnl, apped? and (kiivprful nMo tft entry 
I'.iOd *f right St" SiPlIfri per hfiLlf. Alt pltfiei dill to perfect fil 
la Mr fairtory and shipped knocked d.o*rn ready for ptircbatur 
to put kpthGIf. 

PrScu of everyth in it coTOpSrt*!, except plank 3m: fwTlSch 
(in !w pu rrba.fd |nral|y V Fuvi' freijjlitl, inrluUJnf 
encirn: with nil ncceesoT lies rwid fn«.tl wat*r I." ’it fit 
tin;;?, with full [in*t ructions fn r SflttlUK «p twiftt.G OQ QIJ 
Enjuitlini and (ipcpslinu anaina. «tc., only .. d 03 . 3 U 
Vorj bwi material ^"d werknmnBliip (ru*r«rtead. 

DEBCRIPTI 7 F CATALOG FREE. 

Belle Isle Motor Co* ^ Delroif, Mich. 



UTTLE HUMMER 

MARINE ENGINE 

The ‘-1 Cy< le-l -Murv*l «f the Ape. Entirely new and im- 

pnnd 'li • ■■ . !.. i; • ! -:i,d uibuy exelualve feature* . (tuna on 

Uaai.'SiPc. pistillate, Kefoasti* or Alcohol. 

Bare 
Engine 



Fata. 

Fend 







M 



, COMPLETE EKflUtE 
|j with Fresh W iter R cat , 

FliM::. /, $68.60; with 
Suit Water J&oirt Fitting*, 

■ ^ $74. 9D. Swiftest, IUO»t powerful, 

(efficient and reliable on? In* of ill ai£n 
n aajfJh, Drive* IS tu 23 ft. launch, wLlh 
load, ^ to 111 aiitw per hnur. S*Vrriikle, 
'Cltflloj easy to install and operate, unfailing 
1 R EE endurance power*, ^CHmoimiyiL and mfi. 

Cannot bark-Bre Shift trader Five Year ChiB,rBJitfie. 

Belle Isle Motor Co*, Sept. ;s Detroit, Mich* 



BELLE ISLE 

=MARiNE ENGINE= 

Most perfect double cylinder 2 -Cycle 
Engine on earth — excels all others in 
neatness and symmetry of design, sim- 
plicity and compactness of arrangement, 
strength and durability of construction, 

and in swiftness, 
power, efficiency and 
reliability of opera- 
tion, Lowest in price, 
yet the only engine 
in the world which is 
sold subject to ap- 
proval for 30 days 1 
actual trial. 

MftOB IIS TWO SIZES 

No. 1 — 5 to 6 H. P.i, Bare Engine ...-$67.50 

Complete Engine with Fresh Water Boat 
Fittings,. . ...,$99,90 

No. 2 — 9 to 10 H. P., Bare Engine.. ,..,...$117.50 
Complete Engine with Fresh Water Boat 
Fittings.... .*..$159.90 

CATALOG Ffl E E 

BELLE ISLE MOTOR CO. 

Otpartment 10 DETROIT, MICH, 
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Watling ‘5 Marvelous Automatic Guessing Scale 
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Why Not Reduce Your Insurance 

And pay for this clock with the savings? Besides 
knowing that your property is properly watched, 
by installing the Beyer Patent^ latest 
Improved Watchman* 8 Time Detector . 

Approved by the National Board of Fire Under- 
writers* Superior to all other systems. Illustrated 
catalogue sent free upon application* 

ti ARD1NGE BROS • 9 Ejt*bl fs hid 75 9 0 

1034-1040 Lincoln Avenue, CHICAGO, LL S* A* 
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BowtoBecomelndependent 



BE A LEADER 

jIOVER 1 I.SE TOUJtSELF— BE THE AUSTIN 

me m nn td have a guess er 

M PIMIC PLACE OR RESORT 
COMPLETE WITHOUT ONE 

Others h*vve heroins rSch of' 

eruLliitf OUT TOftChlTiee why not 
you? Suppose you bought one 

CrUH5«ain|r S(:ille M HlKi, placed it III n 
Iwleij cito mi rarttli, C#v(t the ptaprl* 
etnr Wt JHtT rail lit the gr^Ks r^M-cifilM, 

tihich run firm GA.W to ♦■'ifi.tiO jl niout]i, 

m i 111 K«.-it]l JTM1T ? 1 •n-lf U/IIH-iLt IKl TD BL‘fl Le - . 
Kiij- ynu uik ly tomlLt onij Urn RrA y«JH . 
two lb* fwond, four tho third, right 
tlsci fir.irlh ij3lI tLxleeu the fifth ysiir, 
thij w-tHild hava tlijrtF'tvfo stales in 
inpi'mlLiiii, Wrtirtll 43,’iW, Ih:-li1b 9 fl 

bamdKituG profit for (ho work than.-. 
Tina ymi tnuld luofc after the 

duTiug Pparn time. 

Can y>:«Ll Invert f U.KI ill Illiy fuisini«* 
tiijii m lit muLtiply as rupliily l We «ei- 
fiHflr ' 'K(>." But J'f'15 h|l’**t 

fljtHMj Ull' llrsi T«ar And jronr 

‘■’Dtl-e* HA Ahfl sauiLe rhtio, ynu Wt>illd 
luivtSKi scnles, worth and an bo 

£iiiui! ,1>C over $1 u,ihri !l VulITjOIl a.n ['liy- 
fnol JnVHStrttUiBt r.f (l.UUU. Thetfl. fig- 
ure* are PDUHtvnAjvs. IV a CIPi [fnivTs 
it. Sjutrliit priu&if Anil tcj-lLUi in lots y£ 
ton or Liliirft, 

W rttfl fur Lilli hi rutrsd. eat&llVir- 

We are. Orl£iaaE#rs* l mentors and Mini- 
faetnrm if 4ll Li ids if 

Coiu Opeiatiail Machines 

WATLING MF6, GO. 

ISM57 JacLstn Blvi, Chicago, III, 



GIRL A S LOCOMOTIVE t IREMAK.— Alla* HcurtetU 
Snyder, of Fhllmuuth A, i'., IiasH piLiccatuf fully pjJnnefi the 
ex.n ininiit Ions of the Railway Educa thm«] AwLatleu of 
Brooklyn and act- tired ti grad it el t lull certificate allowing 
Iter lumps Limey to tire a locomotive. The young woman, 
who i* TO years old anti very strong, wishes to become 
a locomotive engineer and bus applied fur a job as llre- 
mnn, she declares that shoveling ts or 7 tons of coal 
a tiLp vhoulcj he eh Lid's, piny to l»r. 

+ *■ * 

LIVING SKELETON POSED TOR OBESITY.— An ei- 

e&fdtiigly t Lklci matt tuken up hi lints on a ciinrge of 
vagahumlage. -^akt that hln* profeShljgn, was iMKing as a 
model f nr obesity. Fte explained further: “Why, 3t was 

Ju Ihis v.ay : l was in the service uf a manufacturer 

nr oh en i K-y l ponlur-M which red need ulicwiiy, I dikoned 
a mall nf nildier wtiicli could lie inflated like a pneu- 
matic mile, T'Jien 1 tv M h jplmtugraplicd. Afterward iny 
]K»rtraii was exhibited In a case with the inscription, 
■Ref ore treatment*’ The rubber wns ihen delta led a 
llitle, itml snuiLcr photograph wns taken, entitled, ‘After 
a month’s treatment, " Finally, I was divested of my 
rubber ■garment, ami « ufautograpb tif my original self 
inkciL. It was labeled, ‘After iwo months' treatment.'' ” 
— ♦--*-■+ 

INCREASED USE OF MOTOR CARS — M. Farowx. a 

French eta its: lk' Ian. estimates that til amt motor 

ears have been mnniifnc hired in ciie nine years since 
the experiments of self -prof idled rcutd Tchicl«s first hilc- 
ceeded. These maeliiues sold for more than a billion 
do] L«ra, I'nLil a year iijro France, the pioneer, led the 
world In 1 he protkictitm of ihc motor vehicle. Now the 
Fqited Slates lias taken tin? lead- According to M, 
Fun. ms. the 1‘iikeil s La res bulk OP.OOp niuomoblles in 
It KiO; France, fio,' an i j Enffland. 2,5,000 ; Germany, 22,<i(Kl; 
Italy , 11 MHHJ. ;mtj itcigin ill, ll>,tnio. I ti i!MJi the Uultod 
Stutea built only 314 earn, and rlinf same ye rt ,r Franco 
inillr. 23,711* There are 2n,212 tintortialbllc* owned within 
fifty mileK Lvf the New Vurk city hall. 

+ ♦ ♦ 

Me AD AMITE INSTEAD OF BRASS,— This is a new 
alloy, of which the hnsp in !LlLmmiurri hut the exact etnn- 
posltlon Is a secret, Allliougli alKmt o^ie-thlrd the weight 
. i c iirass. Its teoaile strength is double, and Its rc-slsrouee 
to erimpre^sliih nearly iiundruple. Tlbr- sjwfal Held for 
its use, cmisci.|uently. seems !■• be in rtmnu fact are of 
machlneryi alUiough Its sonorous LiaaHty makes U n uocmI 
bell metal nlsu T Etelng non-corrosive. IIia 1 new alloy will 
not tarnish, ami it takes a high polish. 




The Ideal Eye Masseur 

Indistinct Vision; Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age* 

English, German or Spanish pamphlet mailed free. 



THE IDEAL COMPANY, 239 Broadway, New York. 



Pli'iixc hcitfion Ponular Mechanic* 
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REDUCTION 

TWO VOLUMES, comprising one 400-paffe test-book, 
nearly one foot lii K li P bound in % red morocco leather, 
mar hied edges, printed on the highest grade paper' 
gcOd stamped titles, and a handsome portfolio contain- 
ing 5& large detail plates 11 5 15 inches in size* 

Five Orders of Architecture 

A new work far architects, draftsmen, car font ers and 
architectural stone and sheet met id Workers, 

The simplest and most cenifrehrnsrTT treatise on the 
Grech and A Vwr«« orders yet published. II lust rated 
With over 300 sections and details dra wn fo a scale. 

1 his work is compiled from the representative in- 
struction papers of the American School of Correspond- 
ence. It has _ given such universal satisfaction that 
merely as an introduction for the Architectural courses 
of the School we have decided for the next 30 days to 
pell this complete set for 

$ 12.00 instead of $ 10.00 

♦ A postal card or a let ter will brine a set pf The Ftv* 
Orders of Architecture to you by prepaid express, 
if you mention this magazine. Study the books care- 
fuSly. ]f satisfied, send us f2.0Q within five days and - 
IJ.00 a mouth for five tnondis. We will remove the 
books at our expense on notification from you if they 
are not adapted to your needs. 

You cannot lose any thin A by ordering the books 
now, even if they do not fulfill your requirements. 

^ nu £ vitl lose >-j.UO by delaying your order beyond 
IKI days. 

American School of Correspondence 

CHICAGO 



Refinish Your Furniture 




Do It Yourself 



serviceable, sty- 
lish and 
in har- 
m o n y 
vrith your 
other fur- 
nishings. 
It is very 
simple and 
f asc i d ating. 
Hundreds o f 
home - loving 
men and 
women are making their 
homes mere beautiful by 
following the instructions 
in our 48-page color book, 
sent FREE on request* 
Von cam easily and eco- 
nomically finish or refinish new or old furniture, 
woodwork and floors in Weathered, Mission, 
For&st Green, Flemish, Mahogany or any desired 
shade with Johnson's Electric Solve, Johnson's 
Wood Dye and Johnson's Prepared Wax* 



Old ,)T nlth pftrtiaUy 
rewored mhoiaii ig 
ffi aift of tt/Q&d* 



First remove all the old finish with Johnson's 
Electric Solve. Then apply our Dye to the clean, 
dry, bare wood, and when it is perfectly dry apply 
our Wax with cloth and rub to a polish with dry 
cloth. A beautiful wax finish in any of the above 
named shade* will be immediately produced, 

-v 

, Mmon'i Wood Dyes for the artistic colerinj of 
woed (all shades), -pin teams, 30c.; pint cans, SCkc* 



Johnson's Electric Sol v* (for removing paint, yfir- 
nlsh, shellac, etc.), pint cans. 4Ge,j J£-pint cans, 25c. 

Johnson’s Prepared Wax, s. complete finish and 

polish for all wood — 10c + and 25e, packages and large 
size cans. Sold by all dealers in paint. 



2 Cans HR EE To You 

We want you to try at our expense Johnson s 
Electric Solvo, Johnson's Wood Dye. so we will 
ser,d you absolutely FREE prepaid i 
can of Solvo and 1 can of Dye (any / p A ft 
desired shade) if you will send ris / Q - 
your paint dealer's name* Use / C - 

coupon to the right and send today* / Johnson 
W 15 will also mail you FREE / dfc Son, 
our 40-page color book— 1 ‘The / . 

Proper Treatment for Floors* / ' St 

W.xid work and Furniture * 11 / ast £?n d tne 

/ FKEE as pet your 
^ ^ 1 1 can cfjobn- 

S..C. Johnson / Mii WMip Te 

/ -•►.*. , .shade end your 

<5fi. SOfl *' 40- page book* My paint 

' / dealer's liame Is 

Racine, Wis. 

/ His address is 

' The Wood- / it 

Firiishinff / My name Is. ..»„** 

*U*erUiu." / M y address is ^ 



Ptecut if frit ton Papular Ueahanics 



eso 
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I m UVE SUBJECT FOR EVERYBODY- THE GASOLINE ENGINE] 

Hj>w do you ke<sp posted --we can beJp you ttooa^li FO 1 * 
u*B«— rfontbly— f>ne Uolfcar a year— (Jivtm the beet ImnnaatKin 1TjH , 

i iiHins fbowa Eltt (►e-t f;LtodA in iii« trade— ^uni|,de coiiir ' 1 ree. Agents wnait-'U^ 

CAS POWER PUBLISHING CO.. 80S Shit* St., St* Jamaph, mien. 



3 to 5 

H, P. 



( BARE ) 




iant 




Ke liable, Reversible, Two 
Cycle. Two and Three Port, 
(Tuaranteed for one year. 
Simple and easy to operate. 

Our Free Catalog C4 in 
worth your having. 



iZfl' 



Send 10 CentA in stamps- (nr our book " Ignition, VapOf 
ticn. installation and Operation of a Motor. 1 ' 

UNITED MEG. CO., DETROIT, MICH. 




SEM FOR CATALOGUE P- M 



THE MIETZ *. WEISS 

OIL^GAS ENGINES 

Statlonury, 3 150 II. F, 

Marine. 1 to la* U. F. 

Over 30,000 H. F. In opyrulinn, 

generator sins, fumfs, 

HOLSTS. ETC. 

13&-138 M ofct St. 
Kew York 



4. MIETZ, 



WATERLOO VAPOR COOLED 
GASOLINE ENC1NES 




The only huri^iTitai vsip irnjoled 
gasoline eo^iu ■ m ttu j ■' orlil. 

Absolutely 
frost proof 
and cannot 
fxve/e. 



Patent*-! 

nur i*. am 



'Hie kln£ of all gasoline engines. our catalog win i t-ll 
you ad about thorn, alio our power and sweep feed 
grinders, Send today. - 

WATERLOO GASOLINE ENGINE CO. 
1031 Cedar Street Waterloo* Iowa 




REVE RS I BLE 

MARINE ENGINES 

Mi to 30 H. P. 

Send for Catalog. PrUx a riQltt 

TERMAAT & MONAHAN CO. 

Oahkosh* Wls, 



THE MUSICAL SHIF. 



The "'first luff" plays tlw violin, 

And "■Jimiur-Tcga" ihc Unit 1 . 

The Ih^suii or ft Imrn miners la 
Is learning' fane jo i>m\. 

The cook h&a t-.onglu n guitar. 

Of sweet iLtid ilnklluK tone. 

Tbe c-riptM tit In hirf nnii In, too. 

Lias (iljitx-'ii n grnplropliftuc. 

Some lubber in the starboard watch 
Muni in 1 1 :i tos i b e I 'on os. 

A concertina ami n life 

The jrtjungeat middy owns. 

But nil the linru* and, other things 
You itot nre thrown uw«y, 

Anti pTery man Is at bis pvist 
WLi'ti i be pmih begin to play ! 

— Mlimn Irving, iu The Bine Jacket, 



-+ * 



STRAINS ON LARGE SHIPS.— It In generally believed 
that the ill-fated turbine destroyer which wa» lowt some 
years sum olT tlie E-awt tkiaat broke her hack becanee she 
wjijf not strong enough to stand Ihe aSmln (j£ heavy eefl4. 
Some idea (if the strain to which ocean Titters are sub- 
jected is biflnrdfo! In an article on the precautions which 
hftVC h-er-u taken to pro tent ihe bulls of the new Oauarders. 
U'lien ihc ejjiis of hEk hundred feet ships uj'c wave snEU- 
nct-led the vessel K«gs j]i i he middle: when the wave to 

amidships the vessel sags nfc belli ends. Tb*? effects of 
this lojiL'it udlnul I lending reveal ihemacTvt’S lit pn csl rnor- 
din ary wav. In r^c-nt years rivets have been sheafed on 
Bib- topmost decks of ships-, steam pipes have been broken, 
and [ilftifH luiJ'kled- To provide for the alternate leagtheji- 
iug and compression >■( I he decks they nre now cut bi 
two or more places am I slldlnB Joints nre provided, 1 u r- 
iiLg :tn LmofflrlHl trial of one of the Berman- American 
lyjjitw in ft heavy seaway, ihc sliding Johns ert the topmost 
deck were found to show II total m i I VP men t of ttiree- 
nunrters of an Inch, the Join to cloning up »h the ship 
burled her head In an -nooning *ej;. and opening out ns 
the wave moved to amldshliw, while on ilic deck below 
the plating h bowed slpna of buckling, mul Hie Hiekum wio* 
srjftces'ed entlndy out i>f the butt joints 1ft, the deck 
planking, 






Make Your Own Light 



Monroe Street, Chicago, 111 



F&irb&nhs, Me 



Pirn HP Mention Pot) alar MechanUsv 



THE Fairbanks- Morse Electric Light Outfit gives 
plenty of good light at a moderate cost. 

Gas, Gasoline or Kerosene Engines lor all pur- 
poses, from 2 h. p, up. 

Send for illustrated Catalogue No, G 449 Gasoline 
Engines- * 
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What is a GOOD Motor? 




ECONOMICAL IN OPERATION 
RELIABLE UNDER ALL CONDITIONS 



A twin cylinder 7 H, P. Marine Motor, installed irt Cabin 
m Cruiser "'Clematis, 3 ' 42 ft.xll ft, 6 in* double decker, 17 tons 
register* Drove her 1200 miles on 110 gallons of gasoline at 
7 miles per hour. Wheel 32 inch x40 inch pitch, four blades, motor turning 500 revolu- 
tions, geared to wheel shaft, 20 and 48 teeth, 

A twin cylinder 7 H, F. Marine Motor used by 
a M , J. Gould, of Dexter, N, Y«, for 7 seasons. Sent 
to our shop for a new crank shaft* This motor 
averaged 6000 miles during a season, making two round trips of 24 miles each day for six 
months, Sundays included, making a total of 42,000 miles without an accident* 

A single cylinder 3 l A H. P* Stationary Motor used for 6 seasons during the summer 
months for driving cooling fans, sent to our shop for general overhauling and jump spark 
ignition* 

STATIONARY AND MARINE MOTORS, H. F, UP 





Economic Engine WorKs f 7 Fulton Street, Utica, N. Y. 




HORIZONTAL 



AIR-COOLED MOTORS 

i % aud2>£ TLF, Equipped 
with, short connection 
for spray putnp or walking 
beam attachment for pump- 
ing from wells. Will work 
against 150 lb. pressure* 
Gasoline in base of engine 
or outside. Write for 
agency. 




AIR-COOLED MOTOR C0. t LANSING, MICHIGAN. 



“GET THE BEST 



which moans 



The Clipper 
Water Motor 

Wf* do not claim It THF, 
CHEAPEST, l mt hfl do 
claim it THE BEST, 

Buy one for the boy and 
watch him "£0t busy.” 

Send for circular with full 
description ami price, 

L. E. RHODES 

HARTFORD, CONN. 





If your water pressure ti 25 tbs. or over, buy a 

WATER MOTOR, 5 -in„ $1 “ 

terser Sires Proportionately Low 

tii any faucet, and w ill ran fan, lathe, sewing 
and waa lilntf machlriH, air c on] p raanor, 
etc., etc* ]tel sable hkuii Lti wanted* 

4 SAMPLE MOTOR FREE 

to the riitht tmrauzi Jo OftHl town. 
Wr(bB for Btatl»K Wal^r pcewHiirr. 

ENGINEER 
WANTED 

to &&u.d for i^ataJoff of Indicators, US’ 
ducln^ AVhaeK, I’lafiJmetorri. Address, 

UPPINCOTT M. S. CO, 

NewiHi :: :: New Jr.^ev 




Perfection 



MARINE MOTORS 



Arft Slrtiplp — Rrrti^K>th— 
y-pofr'jr- 
— reverHilrle and 
tcmuIihs no iTunklnjj, Beet small 
motoi'g in tho uisrld at any price. 

Prtc* Indu-ltn Mil bewt iti n | pmflil , 

S^sVill. ImlJudini? proi^ller poll, |ifttt«rfoa E 

itKiffluuj-lKi*, pliLp, mriicli, 2 H P S 45 

3 h! p! $65 

eX'Trlii I lni> tauk inii I-Ej'ljig. CftlAlogui? 



2 1 H *PP Ar^ 6 ltti{i|ft- 

* f: $ 55 aftssS 



ineto lout, a ml eh ^ ryth I tijf 
Crthi I ri ii tank. Sail 

of ail B&ei lent £fa#. 



OAILLE PERFECTION MOTOR CO. 
1311 Second Avq. | Detroit, Mich, 



GS 2 
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DON'T BUY GASOUNE ENGINES 



Until yon investigate 
"Th* * Matter Wi rhman - 

B t'WLT-C'J tiJ5d.tr )i S9 '‘lime, t C rrj- 

■A+or flJ&ibinl *jL(in*. iufrtt-ior to my ooe cylinder engine;. ra*n|ulicn 4 kriTij power, H* TCiLgbi and bulk *rn halt tbal of iintlfl ejlindar^ug intt, will* tfUM.wr 
j BH Um Tr o»tt 1 HP* in Hu j^Lwi to Son. Quickly,, easily Vibniino prelktlif ertrewn*, Cu<+ply wflunWd on *ujt w^h, It 11 m ranibi LM.li*o, 

P ° rt * b *r H^ ^MP^prwrp da” Mfmn Menjcher and 15th 8U., Chlaga. TIII3 IS QUIt FIFTY- THIRD TEAR. 



The Victor Marine Engine 

114 H, P* up to 20 H. P. 




TLb Eniimi yn« hui bpen l/»>kine tor; wife, 
JLim n li ■] luiihole-'r A nui’V and fhBffeet 
UMHiiil. Itihiirn liy ui'w anil ]4uluilitiJit («1* 
UMf-^brb M W&tpr n^pilitil bparlb*! UtiiLcug 
A larjM) UTln t j n |rr«ia.M>. Tfacn;rr „ c Iriilx al- 
ways ?1iff iiuikes It Winy Ifpkpftp anpina clous. 
OhoM dinttn iiwentlnir ttn^lnj insia 
hint Ivhril^f titling Half hum to- 
lake up wnf. Crarat ] 11 H* tiavB dontaf *n« 
ars, alt I jubi 1 1 1 k'l t«tihlilt«d with lnM tubbitk 
W Lit Milan nhl|j Ntul inatarlcltho lie*t. TliflsK 
uaw l«iliir«a iiiaStc tt * ncipm-kit ensliw. 



Built by 

B. S. HILL, 24 WoodbridgB It,, E„ Detroit, Mich. 




— nH.P.* 58 00 

Look at the Neat Design! 

The finest little I !4 H, P. 
Knglne on the market. 

Handsomely i’tn- 
Itbod, 

Bore ineiioa; 

Strokes jnr hew-. 

These ODfflneti vfill 
develop ovsr 2 li- 

Write for 
Catalog "P" 
ni l i to ie 
l£.P. Motors. 



AMERICAN 
MOTOR. CO. m CLAIRE, WIS. 



No Better Gan or Gasoline 
Engines made than the 

FOSS 

ENGINES, 

Simple, Substantial, b'Meleot 
Cabiio 0 on request* 

Foes Gasoline Engine Ci., 
Kalamazoo, Midi, 





BUY A GOOD — 
(MISSOURI) ENGINE 

irn <-hea|>f?r in the end, (That's 
what nty rustfimeFB Fhy.) My 3 H. 1 J . 
Engine driven £1 liismch. Price With 
full 1: lunch oil Hit, Hhaft, propeller, 
tJink, hattei-ies^ rfiil, piping, elc+ No 
extras. hvprythSrc furnished fllO, 
Send fur r*tadcH[iie nf H to f r, If, F. 

H. LIPPERT, St. Louis. M*. 





Chapman Economizer 

114 horse, but tested to 33^ 
per cent above nited power, 
DON’T buy a OlIEAP engine; It 
doesn't pay. Buy the Himplfwt, 
strongest «n(l bent designed fii- 
glne at the lowest orM^ibki price; 
thuVn rig lit, we build thou 

PHAPWAS ENGINE WOltKS, MarvelluM, ^ 



High-grade MARINE and 
AUTOMOBILE ENGINES 
2 to SO H. P. 2 and 4-eycHe, 
latest improvement*; bail ma- 
1 erial ; lowsst prices. Altqtell 
c&sbngs, with drawings. 

State your want. 

HOULE MOTOR WORKS. 

5 S 0 East SU Holyoke, Man. 



RACE BETWEEN I&AIN A1TD BARK. — That Is a good 
deal like the old »tnry u f the rnw bet weird the bare atnl 
(he lattnlne, and arrange to say, in this hIho the 

rnrEnlae won. It wan n heavy Erpljcbl on a down grade, 

LLini Ihe barn Wii< u nig H|. 1 U ivhlch Rturml 1>dling 

down «. Hteep bill hy :i high wind tnwun) (he track nt the 
Chexaiieake i (Jhio riillrmid. The engineer Kaw 3t milling, 
ftud nllhutigh It was nearly bn If a mile away, knew he 
could not slnp Jilk heavy frHghl III Ubk\ he put utt all 

* lea III. A | moist safe, hut licit fjlllle. 'J'lie big hard just 
-< truck 11] e cahiifiHe, deundlKhlng (hilt :«iid ! I ■self. Nobody 
hnrlr, fur tbe crew jiiiiijied in time, 

* * * 

TRAGIC REALISM. — ftiHebered lit make a moving pie- 
Ttire holiday w .s (he fate ..f Wlllltitii JSi'Uk, mi aetnr. nertr 
linden. Hound loo Settnrely io :i ruSli'icml truek, hp ivsih 
literally gromul to ploeem hy an i*s]iress irnTu and sirewu 
nlnjig the road Tied, hE* tdood apalterlnjj the frentle j>tnv 
togrttplienr who had plafvd him there to be the central 
figure In an luiagliiiiry trainee reeking Hcehc. Arr*ngefiienlfl 
had twn made with Ihe rallroail mmpany that nil trains 
shiHtM stLiji me □ given iMtlnt while pictures were being 
taken, hut somebody blundered, and poor licit i paid the 
penalty. Two of the pbcEoffrnplu.'rB fainted and wen* l a ken 
to the hospital; the rest uf the party were Hrrpstpil. S’nne 
one ought to suifTrr fur a Iduader which worse than a 
crime, und In Fn gland he probably will. 




MOTORS 

For Marine and Vehicle Use 

Williamson Motor Co. 



1/4 tO 60 H. P. W««?Gooled) 

experimental Work Solicited 

8-12 S. 39th St, Phila., Pa. 




OUR 3 TO 4 H. P, MARINE ENGINE. ONLY WEIGHS 128 POUNDS. 

BestrlDi^s are marie of tbe best copper hardened babbitt. Crank shafts made of hand forgings 
e timed out of the rough hy us. Omiijectliig nxJb made of bronze. Ktiulppi^d of a float feed 
carburetor of our special design. We use only the best grade of oilers* colls* and plugs which 
Is a very Important factor to Insure satisfactory n -suits, We guarantee this engine to turn a 
ie inch 2 blade propeller ££*> revolutions per minute. Jurlge the speed by the model ofv'our 
boat. 8 cnd for catalogue and agency proposition, Siscos from H. F, to so fl. F, 

Wonder Mftf- Co., 240 Tallraan St, Syracuse, N. Y. 



i'Juoye If cn/ f on Popular Mechanic* 




rui t L,. 1 1 i M r. I , II J t (. 3 .1 i £, / / tf l tr O fiL 1 1 U& 



U3J 




No Experience Necessary 

Only common la bar retired, With our lustruc*- 
lions the beginner can make && good blocks as an 
Mperlencea mechanic. 

Concrete is stronger, warmer, ItlOre attractive 
and better in every way than brick or stone, and 
complete in a bouse costs no more than a Era me 
structure. One barret of Port land Cement will make 
about sixty of these beautiful blocks Hx3xl6 inches, 
Send for our new illustrated eatnlojf of machines for 
making the blocks. It tolls all about mixing, etc, 

Medina Concrete Machinery Co., 



28 Court Street, 



Sana 



Only 



Cement 



and 



Used 



ater 



are 



making 

Concrete 

Building 

Blocks 





Zreeriess 



Latest Design of Stanley R. DuBrta 

Engines that are put up right are 
built on scientific principles and are 
built to run as well as to sell. We 
build all sizes. 

Write for descriptive catalog 

The Peerless Marine Engine Co* 

325 Jefferson Ave.. Detroit, Mich. 



MR. REPAIR MAN 




IDEAL LAWN MOWER GRINDERS 



and pbwn»nronrLHwr,mi>Vi ifM sin the only up-tn-datu, rapid, 
aecu rate an *i leu ( I ftr way . 'I No t*m*T i ooi 1 1 «| ss 1 1 ow res< l y a i id 
cental or fentores that make It neofnl it e year round. We 
H-an’t biffin m mention tlmtu hem?, but- a [maps l will inn full 
dwnpilun price, etc. Ank jfiur job hex about tbits machine. 

The Root Bros* Co, f Sole Manufacturers 

PLYMOUTH, OHIO 



“YANKEE” TOOLS 





PHILADELPHIA, PA* 



A R V 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 



ASK YOUR DEALER 

TO SHOW THEM 



SEND FOR OUR 
YANKEE” TOOL BOOK 



SENT FREE 

NORTH BROS. 
MFG. CO. 



Pi£d.*c iftnLuu Popular AffCftffrlfcg 






6 84 



POPULAR MECHANICS ADVERTISING SECTION 




■mf 



More horse power for your money /II 

than any other motor built. 

Tlif only two ryirk 4 , two purl motur built that runs equally wG 

On Gasoline, Alcohol or Kerosene; 

positively will not back' *llro; built in mr own 1 ji-rn, up-to- 

I'xelusi-wly to buiMing two eyrie hi Ihrpo i\ 1 j 

r i ■< i Gearies* Cuimmitatnr; Umjj babbittnl Wnriuos; iltnp u <■ 
puimectiug rncls; bull tH/aring thrifts. Blr« dig, nuujutd ami re 
ComtiSote out lit, Hj>ai-k roil, spur k pill Hwitrh, biittprips, mult 
coupling. sIlmi'i anil stiilliu^ I . $ 39 . 00 , fmsdi water, l 1 - 
against ilefi-ilivc workmaiisbip and mkkTiut* 4 11, I s , cornpl 
iri'sh water. Bend t . >iay for free tut td login*. 

SAINT CLAIR MOTOR CO. ( Dept, E* DE' 




The Ideal Hand Planer 



IIS MADE BY THE 

Ideal Machine Works, Brooklyn, N. Y. 



DISCRIMINATION IN RAILROAD FARES.— Why Phbiild 
ten people who i ■ 1 1 L r 1 1 t i 1 1 hn ■ I v l- ^ m Uieaffleal troupe fie given 
lower rules of trove*! tlmiTi any either company of ten peo- 
ple 'i Till* Interstate Cummeri'e t\jinTnt«sinil '“gEves ll tt|a 4 11 
jlxi 1 1 fin uill the public, The csiTiiirilscukiii linen even heller 
iir.nl jti'fijaren 1 1 lsi l r Lf I hi* rnltn»utn lb* not stop Niietl dis- 
erlnilimi hm. ;]k* question wilt In' brought Into iuliM fur 
aiQtliorltnljvo sen lenient, Mete s hoping that one or tin* 
nt Let Will lie dune. 

4 — * +- — 

FOUR THOUSAND MILES TO SAVE ELEVEN LIVES,— 

By the time these lines are in print n steamer will ne 
h iiK io nli ik fruni tupe Town h> res-i-ne eleven victims of the 
hope deferred wlilihi tuakofl the heart islob. They are hud- 
dled! "TL tl llesfdnle teirmd III the Si m 3 thl-i n Ei'Jinn oeeart* 
huffeleil by Antarctic blizzards, tfnbslslrjtijf precariously on 
Heal and penguin for live months, unit unaware that ili>l ! v- 
erit nee is at hand* These eleven men rare ihe re in nan la of 
the erew af the Norwegian hark "Cittherluo," and they will 
ewe their rescue primarily lo tin 1 endurance and persistence 
of Captain Hoe ti rti J two nnnpiiTitnnH. TSie three men were 
nclerted to make the attempt to rctreb AnetraUa, 4,000 miles 
away, fn a 20- ft.. dory, cituJ for I.tMto miles Ihelr Ilute imit 
Was Mwept by tmvftge Heim before they were pleked lip by 
n pa swing Kbip, Many Ilmen (hey gave themselves up for 
lost. 




“ Koeth's 
Kombination Kit” 

tfrerde^t Invention of tho ago. 
Coheeded by all who boo it to bo 
the Iieet thing of ltd hi nil now on 
tho market. IS Tools rmd 
Olio Palp Handles for all. 
Made of tool ateel, drop-forged* 
highly finished and warranted, 
Kur il tool com plata within itncll! 
and 10 to 11 Indies in length, 
f 10 worth of tot.]*, for tt.lx) per 
set, prepaid. Salesmen wanted. 

Phenomenal Inducements to liVO 

men . W rite fur Illustrated book- 
lot, etc. 

K0ETH MFG. CO. 

103 Broadway Buffalo, N. Y. 





POPULAR MECHANICS ADVERTISING SECTION 



ess 




ftir (3 wltiwut rmakEnt: HO 

vj^Ti"', "i* rl M h-» nr jpHwfc" 
r:U. UnLy 3 LLujripir All 

W;-;t,r j n^n h^tf 
Hilled. Tot 

VWifl.kH* ]Ji.init r " 

-■ j I i lioiii, LAuneh 
jtl^O Lib iLSfl, 

Scud for 
testimonials 

DETROIT ENGINE WORKS 
1271 Itffcraoti Ave., Deiraiit, Mich 



■-S-T.il> I— Pr Frop^r- 

mLc iitjc'-i 1 1 'yJil’I- ' 
tiers ;ti d jiisignij 
f njutiil. Cnwfc 
sin ft drop I 

iI.iri.--.-d EU-tfl. 

All I i t r s 
j ready lo fell ip 

SEND FOR 
FREE 
CATALOG 




”.$60 



£OCS LIKE SIXTY 

atLLS UKlfllUT^ 

SELL# ran 91311 

GILSON 

GASOLENE 

ENGINE 

■ pLtmi>iritf, Cream 
iLfaUUH, CJiurrir A\ :i- li. Ma-* 
t _cJ"i3i , .ri £>. etc f FE-ii TEIAL 

Aibikly'rcjtiilisij-aUiia* 

GtkSON MFC. GO, 2S 



Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H. P. 

Bicycle Ante, Marine and Stationary Booklet on request 
lit irfi hint print lu*li*s ti dtter 2 er 4 cjde type 

the gebhardt motor CO, 

2930 HaftcocK St. ( Philadelphia, Pa. 



Dynamo - Motor $3.50 

[A Dynamo and Motor in Qrt*l 




A* a dynamo it will four fl-c.p. 

lamps easily; Operate. Induction tolls; 
charge atorkLKe batterieH; decompose wafer; 
yJ^ trapLiitts ltd. A H 4i motor Wilt operate 

aewlng muthln;, }ewe ! ers' lathe .emery 
wheel, elreulnr bow, arfT«ttUilng devUMM. 
nut! other useful appliances- 
N«h Mmlol Motor, 65*. postage 20c, 
A fine new motor at a bargain, Send. stamp 
lor new catalog. 

UfiOW ELECTRIC CO^ 11} S. Canal St., Cttenfc, WY 



Gias Reverse Gear BlAvct the 

^r« 3 L«r to th* trvt/sibk prafetUr Reveralug 

ProWcfli . 

Gives absolute contra! of the 
motorboat at a 1 1 times. 

1 to «0 H. P.-SlS IO tm. 

More made »nd said thin nil 
other reverse scars combined- 
Catalogue on* request. 

mi 8EAH GOMMHT, Dtlroit. Mich. 




GEARS 

INTERNAL and 
EXTERNAL of all kinds 

Ask for t'alalog 

Grunt '3 ,# Trentl«w 

on GEARS* 1 9 dollar 

Philadelphia GEAR Works, inc. 

Tth and Cherr/ Sis. t: s: Philadelphia 







rRebuilt Machine Tools^ 

FOR. SALE - 

We are the largest dealers in Machinery and 
Supplies in the world . Our plan t and yards cov- 
er over 25 acres. We always have in stock 200 
to 300 planers, lathes, drills and other machine 
tools. Write us your wants and we will send 
you detailed information. 

We offer a 154 H. P* Gasolene 
Engine, brand new, up-to-date* 
horizontal, for 866*00 

Otbof slzas la proportion. 

All kinds of pipe, valves and fittings, 

A complete stock of mill suppilos, including belting, 
shafting, hanKers-, pulleys -and the like. 

All kinds of plumbing material ; Hath tubs* closets, 
lavatories, kitchen sinks, sell pipe and fittings. 

Heat jug apparatus, Including radiators,, boilers, heat- 
ers, valves and liftings. 

Roofing supplies, stool, iron, rubber and felt. 

Wire and Fencing of all descriptions. 

Furniture, Household Goods, Office Fixtures and Gen- 
eral Supplies. Electrical Material* Copper Wire. Recep- 
tacles, sockets. Fixtures. Dynamos* Generators* Motors. 
Building Material, Lumber, £>a.sb and Doors. 

Moat of our material was secured toy iisat SHERIFF'S 
and RECEIVER'S Bates. Resides, we purchased and 
dismantled a very Exposition of modem days. Including 
the Fifty Million Dollar St. Louis Worlds Fair. Our 
stock Is an ever -changing one and wo are ahlo to supply 
you practically everything In the manufactured line- 
You am safe to advlso us your wanes and ton to one we 
hav« it In stock. Our prices seldom represent the orig- 
inal cost of manulMUire, Aik for our special, free &oo- 
paga catalogue. It will teach you the spirit o£ economy . 

CHICAGO HOUSE WRECKING CO. 

Department 7B9 CHICAGO 



The New Universal Square 

it proving itaclf aure to become the Standard Tool of its kind 




If you have tried to 
cot this tool from your 
dealer tmd twonie discouraged ^ 
beeau-Hehe was onawho cmild not get 
Lin orders for them. « r e advise you 
that ttiis condition has been over- 
come by our building a large country 
factory, where they are being made 
by the thonHEinrt, and every order W 
shipped promptly * 

If y flur dealer cannot get (hem new, write direct 

DUBY & SHINN MFG. CO., Inc 

Hem* Gflitt and Wbtftsr LONG BRANCH, N. J. 

Branc h port Station 



rlfiui't ifenfi'on Pop w far UeekartiCM 




FOJrl l'A K M1CHA\ ICS AW KKTl&Wti SECTION 



< 5 W £5 




Wood Working Machinery 

Footi Hand and Light Power 

For ripping, cross-cinmrig, mitering, rabbeting, jinoovsi&g;, dadtv 
lug, boring, scroll and bund Biiwbitf, #dgc moulding, beading* 
mortising. etc. iinilt for hard work* accurate work and lung 
aervic*. send for catalogue “A," 

SENECA FAUS MFG. CO. «*!: i. 





If Ft*s a Sebastian, It* s a Good Lathe 

BUILT UPON HONOR-aCCURACY, EFFICIENCY. MODERATE PRICES. 
Foot and Power Lathes, alt sizes. s en d inr catalogue. 

Sebastian Lathe Company, io? Culvert $l, Cincinnati, 0. 






LATHES 



10 ? 

VENT IlATIQN 



WILLIAMS' 

VENTILATING 
WINDOW- SASH 

FASTENERS 

No one can enter a window 
Temilcucd (hu#. I ‘ : c cnlyab-. 

Solute pruleLlion ng.iirLst luirg- 
Isrs entering, Ats uc bed quickly 
to ail siyl ns of wind* w*. 

window pllLJoh 3 Jj 4 Jgr; vr.tlls, 
rattling. Jlbi what y-mt want 
fbr summer r m I > n and safety. 

Send t"!: '-.i Infill- if 

yr>ur hfisnetWare dealer cannot 
supply you. 

Beware of Imitations. 



WILLIAMS METAL STAMPING CO. 
3-j Halum-k St., KullUlo, S. Y.,U. S. A. 



F, Jt Jahn luirtiOH tin. 
fit., : i Rockford. Ill* 



9 to 13 inch Swing- 



flVi.OO ami up accord- 
Vv he n ready to bay 
Latin • Catalog and pricey 



BULL FIGHTER KILLED, — Sunday the Kith, was a 
great day at the bull ring, jmJ after koHjs* brilliant wort 
by the mats dorps, Antonio AlunE.CS, one of the public's 
favorites, was caught and thrown by a bull after be bad 
delivered tbe ilea Eh stroke. Montes received injur lea about 
the legs and abdomen which later proved fatal. Montes 
bad had trouble getting this bull, a native Mexican 
product, into a gisod position for the fatal thrust, and 
when be Anally diet so. after much maneuvering be him- 
self was backed up agnluat. ihe woudeu fciuu w r hleh stir- 
remnds the ring. He killed the Hull beautifully, but In 
i li t- on hears dual lunge and in his dying rage, the lotll 
caught and threw the main dor three time?. Inflicting the 
fasal Injuries. After preparing the tsuiy for shipment 
back to Spain, where all gmul bull lighters? cone from, mul 
where they are always Purled, it WHS placed l 11 the 
chapel of the Spanish cemetery In ihla city, where, through 
the carelessness of the guard, the candle was allowed to 
fall over and seE lire to the draperies, burning down the 
chapel ant cremating the body of The hull lighter, Adifle 
from tbc natural Interest In .such an event and the 
stirringly dramatic features of the figbr, death and cre- 
mation, it was one ot Uie uiosE interest tug sights in see 
(he crowd of Mi-sicana of all classes, from (tig highest to 
the lowest, which hung about the house where the dying 
favorite lay. This crowd was never less thati 200, and 
often greater Than 2,H<H), a most interesting commentary 
on the statement, often heard, that bull fighting as a 
snort is on the wane In popularity here. However., gome 
llillo agitation, bucked by Well-known people. has Heeil 
begun looking inward n permanent cloning of the bull 
rings. What the result of this talk and the petitions 
wHE be cannot be forecasted, but the fact tlmi this was 
trier! once lie fore and ithh n signal fa IT lire, find aljrn (hat 
a new steal ring Inis just been built mud will be ready 
fur occupancy next year, point to a probable failure o-f 
the HgltafluiT, — Modem Mexico. 

♦ * » — 

SLEEPS ON BELTj CRUSHED TO DEATH.— Oliver R, 

RLunison. night fireman at the street mil. way power house 
m Hagerstown, Ind., was crushed to death between it 
broad belt dud a flywheel, recently. The unfortunate man 
laid down on the t*elt to Bleep afEer a hard night's work 
and the night engineer, who was oiling (lie engine pre- 
paratory to be acting up for the day’ll run, not seeing the 
sleeper, opened the throttle. The Mg wheel made » half 
revolution a ad the fireman’s body was crushed to r 




WE MANUFACTURE THE 

“AMERICAN" MACHINERY 

Fur the following described work:— 

Well drilling and prospecting, rotary and coring work. 

Deep well pumping machinery. 

Air compressors for all duties* 

Centrifugal pumps for irrigation and reclamation work* 

Wo *Wuld b-* glad to mail printed matter to intore*tcd! applicants. 



(CkXTKIitPGAL I’UJU 3 ) 

Omeea:— 
juFLinr, wo. 

KALLAS, i V.XK* 



THE AMERICAN WELL WORKS 



AURORA, ILL. 



Fin*t National Bank Bldg*. 
CHICAGO 







Plumbing 



Haterial 



DIRECT TO THE 
CONSUMER 



Complete liath Room Outfits only 1.16,50 



At less than 
wholesale prices 
you uho save the 
plumber's profit. 
Send us a list of 
your needs. All 
we ask is an op* 
port unity to figure 
on your wants* 

We carry every* 
thing necessary for 
installing this class 
of work* Soil pipe, 
lead and water pipe 
and lie lings of all 
kinds, etc*, etc. 



<k>ods are Brand New, 

CENTRAL MACHINERY & SUPPLY CO** 547-550 Slate St., Chicago, U* S. A* 



Write for our Free Illustrated Catalog No, 35. All 

High Grade and Perfect* 




The “CHICAGO”— 

Automatic Temperature 
Regulator 




This attachment alone is worth whet we are ns kind, for 
the complete outfit. It will check the fire durmrt the nitfht. 
unlit such time as you rosy want it warmer in the mornirif- 



SIMPLE — DURABLE RELIABLE 



TheChicago Heat Regulator Co. 

Otpt. P. Suits 322, 40 Dearborn St., Chicago 



Please Mention Popular Mechanic^ 







STAR MACK SAW BLADES 



will And our statement to be a long way within the real facts* 

MILLERS FALLS COMPANY, 



:lr now made are lOQ'i- tougher than any other all 
hard blade offered ; consequently will stand double 
flitj amount of abuse. Make comparisons and you 
Ask for catalog '*<>” illustrating our full line of tools- 

. 27 Warren Street, NEW YORK 



BUY FRPM THE TS?L H 21 SE 



W' 




AT WHOLESALE PRICES 

BIG JUNE SPECIAL 
St are e it J 3 Key Seat Ckmpa No, 298 

Trnn.pfnnii hny cxpul- 
Tji ■ ■=! fctrvl h 1 ' ale in to a 
kor Mat Jula, Uml* 
of ht'Wt, cik )tnrcE>-'i h>l 
ami Uruiimf wcurrvle; 

tj;J:i f and, rad >m pui 

On nr off LiVflnnlty. A 
Con 1 t’hile FH FM 1st up': tor 
a mnrnCTkLLy f.H.lj {-mi 

Im 3 UFsi »■ it Li aivf 
iriTA^ht ml* with Bcvtmta resalla. Sell roKnlnrly ni fi%:. Ifffl 

dors WO w iit nud a pair of llir-n r1ani|» pri*t|uiii1 to illjf tnliln'nl 
ni'On ErtfripluJi OJfcr utM^J IiiiIeI July J, Wo MVa yuli taunrt 1 

oq ov-ei-J tuuL W rita Virlay for caLiIob. 

KDDOLFB EAftHWlSk CO., Dept, tl, SmiiltfU-kL £t,, Filtebur* Ffc. 

■ .SAVE the HIDDLEMAKS PH9IJTI 




FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES 



SHEPARD LATHE CO. 

A1S1 W. 34 St. t Cincinnati, Ohio 




The “KICKDRIVE” ia for driving all 
kind a of light machinery by foot power. 
Tho following articles are built com- 
plete with the "KICK DRIVE”; 

Circular Saws, Pnlishind and 
Rulliajj Mach Inns and Forties* 

Ott a 
Bixifilat 



haver siorra, ilV 1 , vM£. ,,, ; s r: 




CORUNDUM OIL STONE 

One side coarse for quick cutting, the other very 
fine for finishing, Biae — 1x1*4* *4" 

PRICE 30c — POSTPAID 



Pocket Scriber, ZQc Postpaid 



J. A. BARKER 

FULTON BUILDING, PITTSBURG, PA. 



The Good 
Old Sellable 
Work Bench 

That never gets 
out of style. For 
many years made 
exclusively by 

C » CHRISTIANSEN, 7$1 Grand Avenue, CHICAGO 
THE ENGINEER* 




Who fouics with Faber «lmr lamed keen. 

With jirulili 1 tulip id n ■ 3 “nhfr mien. 

With tFEi [tsi t, level, hook and tupe. 

And glittering a*e to swat the utakc? 

T Lie ling] !i eer , 

Who Mb the level,. bends Ills spine, 

Sipilntfl i hruugh lb? glass along the Hue, 

Swings tmth his firms at rapid rate, 

Yells, "Hold that bloomin' “ml up hi might ir" 

The Engineer. 

Who raves: run I *; Hurts like one Insane, 

Jumps In the air and claw* Ms mane. 

Whene'er lie sees a scraper i it Ike 
A whdcll At his most eherUbed alake? 

The ling i Liter. 

Who mvear^ he'll charge "am even ten" 

For stakes! destroyed by mules "T men 
While on all fours, lie tries in vain 
To And the vanished slake again? 

The Engineer. 

Who sawn (lie air with maddened rage. 

And turns with haste the figured page. 

Ami then, with pa (fence out i.f Joint, 

Tics in another "reference point?" 

The Engineer. 

Who calls ll "your unrivalled gall." 

Whene'er you kick fur "overhaul / ' 

And gives your Spine the frigid chill 
Whene'er yon spring an "I'Hm liill?' 1 

t The Engineer. 

Who aleisls wLlh figures ijulle profuse; 

Then tells you Solid nwk Is loose; 

That hard -pan’* nothing more than loam, 

"While gumbo's lighter than sea foam? 

The Engineer, 

Who, after all. rom tunnels our praise 
tin spile of his peculiar waysf, 

While others harvest all the gains 
That spring from hlu prolific brain*? 

The Engineer. 




B, F. BARNES' 
ELEVEN. INCH SCREW 
CUTTING LATHE 

For f.jot or ponror hh mated. Has 
power ci-hk* feed oml compound 
rest, A strictly high-arado mod. 
ern tool. Wo nlm bnild n U-iuch 
lilt he. Descriptive olronlftM of 
each lathe upon request* 

B. F. BARNES GO- Rnctfwi.il 



THE, AMERICAN COMBINED LEVEE AND GRADE FINDER 

Alterieflior Neto ptOfjrOMlv* and; Up-to^dsta .Mtcbimn, Michmiri., CirJ»nt«», H-rick lajfc n,, Kaaqbi, flumhin, Mill.fithLi, 
OUlllCtlilllj^ AILHgtlllCI i’C“ KmA.i 1 ^tlpSrvioorl Truck Fnraiiian SfumNe. Civil Knimtga mol VUlm Will find tlita tfiSlLj- 

FETi SABLE iSYESTlOS. A CIVIL, ENtilNEf, ft THAT TOD Ma¥ HAVE WITR fOU AT ALL TIUK 1 '. 

The Most Practicable, Durable and Convenient Instrument of the Day 1 

la hlilltiui to ordinary liiMfcailical w»k tha lui.ricau CnaibiaMl Laial and tirn'la Kind*! wil> ; .r - ' • ' fftrnif nf f rutin ir. laylm 

Mt rOada, 1u.dfa|>4 iFkideniuS. plitift* of pi|i«f f.r drtinaga, KeUiiur fall it! Water, IEpILui; g.- 1 . - ~ v "j - J --. ■ 
indi of kills for lukiwAllJfl*, cuIVIiik of niton, laying off and J«mlLa|t huLlAin^tj ■ — ~v ' g 

height of sny ria, WriUjf^t IjOnk ■>! IliDni*.!*. Agtiats Tr*nledl tvn SiHuriL lerDii. 

'Ajaplr a i uHtio to EDWARD HELfi, Railroad, Pr,. Muoufacturer 













THE QLO RELIABLE 

JESSOP STEEL 

IS TET DM TOP AND THE VERY BEST FOU ALL FINE TOOLS 
WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET, NEW YORK 



and Foreign Countries Uur wrenrh can be 

The Beat Wrench for Use Everywhere ciltfcr °nSt 

On your launch— your raotorcyrl^youi mito 5u your ahop-fr iaet, everywhere a wrench Is wrvofih For cnttim* 
tho 'Haw Kaye * tafeua the plane of three tools, thread* It has 3 difler 

Mailed postpaid upon receipt of price* 7S cents, ant dies. 

The HAWKEYE WRENCH CO., Marshalltown, Iowa 



CHAPLIN'S IMPROVED PLANES 



FSl'K JtHEAD 

for smooth, easy work 
and holding edge 
will be 

YOUR VERDICT 

We invite the 

Soberest Comparative Tests 



UPON YOUR REQUEST 



we will send you with 
our compliments, our 
list book on modern- 
ized tools, as well as 
our booklet, entitled: 



§ “A ’Plane’ Talk About A GOOD PLANE ” 

TOWER © LYON CO., 97 Chambers St., N. Y. City 



NULllEKEM) Is an evor randy, Imlirfp 
mender, IhVftlKmbiB to the tiuay mechanic 
who can carry this compact 1 Lille bar la hid 
piH’ket, ever ready to be called Into Instant 
Use to effectl jLj repair etiddeu tank* or 
breEilm at the factory, shop, Ltmie, uutemp. 
bip& garage, and everyone drPlrlntra rapid and easy method of milking and repairing all m«*LuJ work. No ig^in, acids, or sold- 
ering iron required— J net a lighted candle or match, then $OLUKKE>' K, and the work la done. 

1 1 your dealer dcw*» not cur ry it. send ae hi* name and 36 cotita for 2 Htlrk^ with, f nil di rations. 

SQLDERENE COMPANY, Dept. I, 53 State Street, BOSTON, MASS., U» S. A. 



OUR. 

OFFER 



To Readers of 

Popular Mechanics 



TAPES AND RULES 

A*e TMt best 

ret lilt ntirwttiE im hi uulqb u. n 

TNJ eftiFXM PVLEfJa. 



KACIMAW. MICHL, U.S.Jh. 
nw Tsm . mrnom, m. , xed Tiriikos. ciirij 



braIs 1 balls BALI 

BRONZE I DEJl DIM 



"Knlpe** PaL 



BEARINGS 



M 1*l ^haft and up, 
in h. lumps for u&mple, 



No fitting, junt push them on. ID eta. 



PRESSED STEEL MEG. GO, 

■154 Tho Dour.o, Phlla., Pa, 



" 




Cement 

Machines 



Big money in making lilocka or 
Itrlcfch. hare naajiy on yenjr huild- 
Inge. Write for cdrrulnrH. 

Fbkii. W r Ilirjrs. Mff, 

4(K) N. FranrlBco A vs. Chicago 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




DID YOU EVER realize how simple and easy 
it is to do a first chips job of Soldering with 
good tools* IVc make 'em. The Rest On 
Earth. Lrct our booklet. IV a free. 



EMMELMANN BROTHERS MFC. CO., INDIANAPOLIS, IND., U.S. A. 





are 



the product of nearly a century of active ex- 
per it net and progress in the edge fool bu tines*. 

Carefully made from bent materials, treated by 
the most Improved methods, They are Econom- 
ical TooLd for tie User. 

Every "Ohio'* Tool covered 
by a Broad Guarantee, 



Our line includes Planes, both Tron and Woo*;!, Chisels, Gouges, Drawing 
Knives* Auger Bits, Spoke Shaves, Bench ami Hand Screws, Etc, 

Catalog No. P. rent on request. 



OHIO TOOL COMPANY 



Columbus, Ohio 





One Armstrong Pipe Cutter 

Till cut as many different sizes of pipe as two of any 
other make. 

You pet more for your money 1 
Armstrong's cutters stay sharp and always cut 
easily ^ettn ho adjusted quickly and easily. 

If you make your living by working with tools, It will 
pay you to buy Armstrong’s Pipe Working Toole, 

The Armstrong Mfg . Co , Bridgeport, Conn. 




Sinful il til Scltstrs 

Eltlim TOO LI CO MUTT / 

9 J) N-D tVf«T TOOL /,; 
PRACTICAL y/-' 
>V* \ ll(« i»E fij j?J0 



■V-i JuiiJl'tlo* Af1k)a tm QTIi*# jF|| 

tip nwrv, Cls^kt ®4uL#rt. Tf*,u- \iV 
iff? (JlnK Bftiwtwtn. Or 14* htTHlH wit?, t 
{ |U>d*i4l 111 QLflMlp Df wtiri 

'nun ’iip--nir« I* t>nl«h«ll. HkApI vlalad. P^i' 
1ID in LM!Kmr Mifelth. 



EStCEUENT 



I 1. 

I 

IS, r«nknlC* 
4 Clin Ctttfcpr 
IB. Ciw* B'MlM 
I a. !MirL ,n S Wh**J 

LI L4rtrkl#l tOi-tala* 
IQ, Ci*±f >IScn € EwnW 



fl. R-j'.r 



Sc rnr 



T MfjBura 



B. tf,L1 FLI* 



2. PLitiOThCa 5iui?T 



3, CatciBU Twie 



10 P»(p4l0 WpOP WtlDl m H-OO. 



WM. C. HOCKING <5t C0„ ISZ Lake St-. Chicago 




AT WHOLESALE 

tf you tietd anything Iti tnyllne, 
and wish to 



Save Money 

on pvery artlelo, writ* for my free 

lUnpr rated catalog. ^h Ip] frits 



promptly made from a v^yrtmi- 

pleta stork of npw latent pattern 

K orlp. Small GnicFk 6 Hi fij&iisre- 
l] y handled ae large otnss. 



B. P. KAROL, 235 W. Harrison St., Ciilcigo, ill, 



RIFFLES FftOM THE “MOTOH BOAT, 1 '— The “Oh^va- 
t iruuK' ‘ r ft I ’ rji aj h Iteuii In tire '‘Momr Iteat" each im’nth 
worth (he price of a year'll kubscriptti.ui. Here ure 
a couple: 

White Mr, Lawmen and Mr, Rogers ore making money 
anil liavim: fur by iniltlmz AUppfcf lit n price which ciHiae* 
everything <'05 met- led u'titi ilk' ire nor tn dlnth up Into the 
clouds, l recall n Htory li friend of mine told me Illus- 
trative of Mr, Lawnmi 'rf imickpekH of repartee, The mily 
Thomas wan iicirijj Sprue lii- h [p m a pm itlt-t-n t NLimmfr home 
iitnir Marti lefremd in one of the fastest HKdor-boats tn New 
England water*, when, as Jie psts^eU n stiuilter Irmnrti, a 
miner pretty hut decidedly pert young vromam halted tht 
Kut mint'd enemy with, “Hullo, Tern, how's copper T' fn- 

mantly catne the rettirt. "Orett, How's brass?" 

A Indy who Went on the m-hrm. 

SaM, “My, w bji t it terrible awshen!’ 1 
£h« turned deadly pale, 

Ah she If lined op Lhe mil, 

And caid, “Oh, good land o h Goshen! 1 ’ 

* ■ ■ 

When you varnish your txjiLl non Lumber : 

due coat of varnish never ornokw, 

Two ro*tfl of vnrnSwh deliiob crack. 

Three cruris of varnish eCioti ernek. 

I’our (vnits or vjirnifb nLwnyp eraek, 

♦ * » 

A LEADING QUESTION. — “Are you a tnnrrEed man?" 
aislffd the lawyer, wtm was di-intr the fnaaft-e in mini ng. 
“N'ls." aimwereal the wltlWSH. ivJio hail one aril] tn n Sllnic 
atml Irnce* of The ^iTeinnnlr: lEfe o|l IlIh fane, "1 wil« run 
over hy rm autfraiohlle last week/ 1 — Chicago News, 

— # 

E EFFERENT. — "Mj wlff simply pel led me with beam I - 
ful dowers when I eutiio liiuiie from the elnii last night." 

**IIow nlref" 

“Not much. They were nil In flower jjoti?, " — Milwaukee 
Sentinel, 

n-* 

Tarantula Torn: '“Why did lull plug the tenderfoot ?“ 

Lava liet! Polo: “It all eouwn of bill's d (stressing 

Ignorance o' tesjal teirns,” 

T, T-: "How tii tliiLt?" 

L. B. P.: “Well yer see ttint'er tohiierfont sold Bill 

eoiiio corn anti he was sorter slow nbotit payin', So ttie 
h I ranker writ hi tn a tetter saying, 'T will draw on you at 
sight. Bill ttim t Li -it T in— it ii t non play, wlien lie meets 
i tie Mt ranger he draws hrst. It was a niteiiii(lei:standinV T - — 
^IrsiEu Desllfis 1 Joimial. 




Star Spraying Machines 

Foe Whitewashing. Fainting, 
Spraying of Insecticides, 
Ete, t E.tG. 

J4 DIFFEFEKT STYLES AND SIZES 
if lit for Prices. mJ CiUlofae M h" 

STAR BRASS WORKS i Sole Mimsftft ur«s 

1 ^-t 4 S* Jeflersun SL. CH 1 C 1 G 0 



Whitewashing Machines 

One machine do^»a tfcin work of '^ti raipu. Kyery factory b-T 
uliop'cuQ rtlford to lure lt» Own tMlilna for fl|>rUitf ctemi- 
ln^. Any imm run m:ike money hy taking COntntCtB toe 
wliltPttivihljig shedl, ('elluff, fartorlPH, utc., If h« hbtf GB-6 

of our ttifcwiluiiiea, i^ricea: tte.M>and up. Write ter booklet. 

Wallace Supply Co., 24 W. WushiiiglAii St.„ Chicago, 
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Write 

Motor 

Hunting 



for catalogue of 

Boats Row Boats 
sntt Fishing Boats. 



Pressed Steel Boats 

Are the Fastest and Safest Boats Bui ft 

TJi'w up? bn nr of smooth, pressed kIw| plates, w nil » 1 r ebambora In each and 
IfkG ti lifeboat, The amootib, gtoet Inilj has LnititfSome lines* und trELd^ lltroiudi 
Lb's wnter with tbs loam po^ibie rejMtftane&-tlier aro fueler. more dimibie and 
differ they doiffteraek, tenls* drj-out.nr sink, and iL W Heffaotindtwii:im) ftniiii* 
TltM Mullins hu**! Motor fto&fc have revolutionized mot nr boat bu Elding. and 
Fir<- supi- nor hi "very w uy to wn.idcn motor bum-. They me eouLj nr -- 1 wttLi 
Miil'IiEjH K^rorglhle Encltj-BS. so simple In const ruelinn. arid ho dojNJhflaM'* lLwr 
a Ih>> - c:iu rii[] iheiri. mid tbs Mullins Improved UniiprwAtGr l-.xbausb, lalijidi 
xij uils h-h them absolute]) nntbaless, t>ery If mfc is absolutely irojukatoed. 

TSE1V, n, MrLLlJTS COh 151 Franklin St., SAl,Ktl d UHlO. 



Mullins 




16 Ft. Steel La.unch with 

~H.PEngine 



1?-21 *2'i foot IntltiChel Bt proportion* \ 
ate prices, AH Launches fitted with 
two eye ! e re vers tug engines with e pei-< I 
CrmtrbllinE lever; simplest eo^tne made; 
starts without cranking, haw only 8 moving 
parts, Stt j r-[ i-nwbials, S'iHNi A II boal£ titled 
irith w&tcr-tiyJktiKiutp^etui-^u; -r miiat sin ?, n ■ - -i ! H" iK-sr Ii-tim 1 

'&> - r irf» lliQ 5 i v. hi Mm- i>r 

I -■ • - 1 1 r-- i-f'iir- jii dii‘ w !■! rio-ocx till I'd’’ 
dftr tl«y fi r* ftt»j5Vnd-. w*. s»U dln-el lo 1 
osflr, CMttSiii* oil! nii itii'1'lU'icn.'ik'r- [, roflti. 
!>«■ cainScnui... 

HTI-T1. ROVTCO. 
JH-'.r&it, aiirlntrnii 



MAKE A MOTOR BOAT OF 
ANY BOAT IN 5 MINUTES 




HoreV n little 3 h. p. turfS n* 
ttmtnr f-ICJ L tun, complete) thatycni 
tan attach to Hit* stem post o£ 
your boat m & mlnut^H without 
any tools. Drives an IS- ft row 
bojit 7 niLlea per hour irmsS 
h<nirs on one gallon gasoline), 
Can be detached from hont just 
as quickly and sim-fii! In hox In 
which It is carried. SlrnpEysit 
motor inode— does not get out 
of order. 

Write for catalog with full 
description and price. 



waterman marine MOTOR CO, 



1507 Fort St, Wast, Detroit, Mich. 




By the Brooks System of full size 
patterns and illustrated instructions. 



Patterns of atl Rowboats ami Ounces, SI, 50 
to $2. Launches and Sailboats, 20 feet and 
under, $4 to $5. Prom 21 to 30 feet moln- 
aive, $5 to $10. 

We sell frames with patterns to finish for 
leas than it costs others to manufacture* 



Si 5 — Price of lfi-ft. launch frame l No, 5), complete 
with, patterns find Instruct ions ten liiiish. 

$20 Price of 23 -fl. speed launch frame (No. 15 ), 
complete with patterns and Instructions l,o linhh. 

31,311 ine^iurFLfliffd pm p If built bimls U»t 
year. Why not yon ? 

Free Illustrated Catalogue <|uottin prices on other 
[iiit terns, knock' down frames with patterns to liulsh, 
and complete knockdown boats — launches — sail- 
boats — rowboats and canoes, 

Satisfaction guaranteed or money refunded. 




BROOKS BOAT MFgMPO! 



c^c-mTOfts &r jrjsf HirrttfM &$r£i* $f ffpsipm. 

JTMSfilP 5T SAGfNAW, MIGh.u^ 




New Gasoline Submerged Propeller 

LiElito&t* most practical* easiest applied (and most powerful for weight), 4 cycle Gasoline 
Motor Propeller in existence. Gah be attached and detached to any boat In a moment, 
and can be raised or lowered to nw in shallow water when necessary* When tn operation 
the engine Is entirely submerged, the water In which it- operates form ng the cooling 
jacket, which Isa moat effectual one. It Is fully H. P. and will propel a J 3- foot boat 
at a sp<-ed of about 7 miles per hour. Cau bo operated easily by any boy or jtlrl and run 
for t day with ] gallon of gasoline, but tbo rank od engine holds only enough for a little 
over a half day's run. 

Write for catalogue for full description and price, 

Lawrence W. Pietseh 

Room 32—04 E. Waihtngton St., Chicago, Hi, 
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Everybody is Talking ! 

Aboaith * “DOLLAR” 

Storage Battery 



WET or DRV 

“LIVELY AS A KITTEN V* 



£. VAiL CHURCH 
BBS Livingston St* r flrooA/jfn, ft Y* 



Hi-PO 

Waterproof 

DRY 

BATTERY 

Greater Power 
Greater Recuperation 
Absolutely Waterproof 

Hf*PO Batteries arc made by a process 
that insures unusual recuperative power and 
in addition gives them absolute protection 
against moisture and climatic changes, 

Uhey are the ideal dry batteries for 
automobiles, motor boats and all elec* 
trie apparatus requiring the Use of a 
dry battery. 

Will positively live in water slat months 
at a time — any other dry battery under such 
an extreme test will go to pieces In less than 
a week. Write lor Price List and Descrip- 
tive Circular J, etc. 

LINCOLN ELECTRIC CO. 

Lincoln Bldg.. 1 Union Square, Now Yorll 



Automobile Rechargeable Dry Cell Battery 



Battery the Strongest and Longest 
Life Fat - Spark Generator made, 
can be easily and quickly re- 
charged many times ... 

PRICE 76 CENTS EACH 

The Railway Safety Service Co. 

2d Floor Front, Basse Building 

SPRINGFIELD, - MASS. 



Please .Ifeatron 




MOTORS and GENERATORS 

Repaired and Rebuilt 

Repair Work of All Kinds 

FRANKLIN ELECTRIC CO. 

224 5* Clinton St, CHICAGO* ILL. 



Keep the Batteries Charged 

,Sq tliflt they will 1*1 re !l curronl <*( ron 
Tn|tnij,-e, imiy to use nt nil lune* fnr pporfc 
ins your ft ilojin lilSn;, nu-1or I . jJi-t or pu* vn 
WiuB Tim APPLE IGMTI'IN PY&TFK 
fu rubhoH auii'Li Current for starting mn- 
ei . ap.il rtwn^ ami S' ■ ■ r hia In tain tug 
♦slftrlrb; |ijbl. 5 i. L’ff-ry nor t.f auto, loikt 
■ir pu rmfinp kIii iiW wrilfl frtr n 

of <™r BuJlstlra B-L 

THE BATTON ELECTRICAL MFG. CB„ 179 St, Clair St. , Dayton, 0. 



LARGEST BOOK IN THE WORLD The largest book 

ytl [irintpil Ik h rolustoil allms r»r l^autifully engraved 
aiudeui Dutch map*. It take* three mi?u io move It 
from the plant bouJirnse In whlrli It in stored Ln ihu Li- 
brary of -The Erlt museum. ’I'li I* monster booh la hound 
let ieaflie-r, magnJUeently tie* oraled, aud is fastened with 
eleutpH of solid silver, richly gill. It Is unlikely tn he 
stolen, however, fur it is nearly 7 ft, high aud weighs SflO 
lb. This, the J urgent booh ill tbr- 1 world, was jireSCult'd to 
King CU arle ^ II. before Leaving Holland in Ihe year IdtiO. 

SAVED BY HAN GIN &XlTu ngl ng at a rope's end hflfl 

ended many lives, but it is miehc* thing new to read of two 
cue 1 1 saved frnm Imminent death In v hanging from opposite 
ends of the stihie rope. Tlie rope was looped over a point 
of rock on Ktawfell Mountain, Eng laud, and Its end* were 
fastened to the waists of two touriaiw. one of whom had 
slipped and drammed the olher after hint. There the two 
men hung helpless, two nwful pendulums of life urnt death, 
Hwfnglujj over a sheet drop of hundreds of feet. Not until 
the pendulum* hud marked off several hours, during which 
they expected tnnmentarlly to feel the mi re give way, were 
they dEtu-uvcred hy accident and rescued with dilllull Ely . 



JUST PERFECTED 

Variable Speed Alternating 
and Direct Current Motors 

Send for Booklet n P ,f covering Print- 
I ing Press Equipments, Forge Blowers, 

,• Dental Engines, Jewelers' Power and 
Buffing Machines. We have 9U0 Sec- 
ond-hand Dynamos and Motors in 
stock and would like to quote you 

1 GUARANTEE ELECTRIC COMPANY 

Clinton and Adams Sts., Chicago 

L — ^ 

popular JcfdeTtanfcff 




POPULAR MKCTlAmCS ADVERTISING SECTION 







pBACTlyft.L 

electricity 

CUVELAHl' u 



The Ardrey Vehicle Washer 



Pat Aug. 15, 1005. 






Quick Action 

10NITINO DYNAMOS 
and MAGNETOS 

Hell able Sparkere 

«n itao Market, 

Me the Place of Batteries 



No 



30e 



“Otiick Action " 
BATTERY 
SWITCHES 
Dl sr>D n I L» Trait 



NO. 4, 50c 



Jump Spark Coils 

FOR ALL PURPOSES 

Sind' 1 , ItaiUa, Tri]i]o nu-l ({nwtniplt 
lor SE*Lk>n*rr Unit i tie* mi ■ L Aulaiito- 
1 h)m- 1 1 '.I nn 1 1 ti-ji.-L hi e^arj' |ntrticulAr. 

Eina Yfbntor, 

$111) yon utiuui'i a. 

The Kioblock Hddenan ttffc. Co. 

80 FTH HKflP, Iff i>. 



Wash;; carriage or auto perfectly. 

Easittf nUMrtied In lio«.— -Won‘t ICNtldh Timinh. Nn 
Tfhi'hlm- di wsto- I>fT Ji* — Pry tUrtlrafr. Solid 
brass — tmly |3,Qu. Book I at firms, 

Aftimev vkiticlk washed co* 

Uo y Umln St™t F Kant. KOCHt'.STEU. >. ¥, 



VHIf 

to-day 



c»t*n 



fmn 



Motsinger Auto-SparKer 

Starts Biifi ran* 

fits ENGINES WITHOUT BATTERIES 

N' . . .1 ln-p mochlnn otan dn it fine>n&Hflfc.lly j,-,t 
Inc k of iiMniun.! pi.r- latfi owu&d Ijv uh. Ji-i 
twint motion in our drira. Nn belt or 
Nuritch mici-iKarsr, No Uuttu riee vhtu w. 
fi'r mutt' nod bri'nk or j-u ni . 

Watt! r a ud duNt-proof, Ful 1 j ft u iiroattiod. 

MOTStNGER DEVICE MFO. C . 
I2S Main fcJt , Pendleton, Itiil.C. Si A. 
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We Have What You Want in the Electrical Line 



In supplying your electrical wants we can give you the be^t prices, 
best service and best quality* 

We have “Something Electrical for Everybody.” Think of what it 
is that you want and let us quote you a price* We will be pleased 
to do so by return mail* 

Manhattan Electrical Supply Co. 



188 Fifth Avenue 

Chicago, ILL. 



17 Park Plage 
New Turk, N* Y* 



I Jersey City, N, J. 
Factories , *. AL- 

t Ravenna, Unto 



A School 



Itself 



There are XX chapters In all, XTX carry Ins 
you frudi the fundamental principles Of tied' 
trldty on through the various branches to a 
point where tilt 1 careful student comprehends the compluie doHi^nlOK, rare arid iteration of n dynamo 
or motor, and 1 chapter on electric nuioumbiles, out lining 1 heir colih tract loti, care and operation. and 
all about Klnru^e bat ter I cs end how to handle them. Each subject 1« carefully written and to the point. 

After n student studies a subject, he la questioned uu that 
subject hi such u manner aw to bring clearly to bis mind 
tin? points he needs to know regard lug name. A DIC- 
TION AUY lu bai'k of book will enable him to learn ibe 
meaning of any elect r lea I word, term or phrase used lu 
fills book, aw well as hundreds of others in common use. 
All required tables necessary In the study are 3a IL 



TABLE OF 

rH AtTEtt 

t- Wiring 

II Elec trie Batteries, flee* 
trie Plating. 

III Magnetism 

IV - The Magnetic Circuit 

V— Magnetic Traction 

VI- Magnetic Leakage 

VII - Energy in Electric Circuit 
Vil I— Calculation of Siie of 
Wir« For Magnetising Cull* 
IX— Calculation of E, M. F *s 
Ji) Electric Machines 



SUBJECTS; 

CHAPTER 

X— Counter C. M, F* 

XL— Hysteresis and Eddy Cur- 

rent* 

XIL -Armature Reaction 

XIII — Sparking 

XIV— Winding of Dynamos and 
Motors 

XV— Proper Method of Con- 
necting Dynamos and Motors 
—Self Excitation and others 



$2.00 PER (COPY— FOURTH EDITION— 16 , 000 COPIES SOLD. 

The offer we make of refunding money If book Is sot 
p at isf nr to ry upon examination Ik AN UNUSUAL ONE, in 
connection frith the s*i]e of n book. Hut we have no fear 
of Its return. Your decision will be what thousands of 
others has been. Money would not buy it if It could not 
the duplicated. We could print testimonials by the hun- 
dreds, Jt Js best to order and be your owd judge of Its 
merits. 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio. 

AMERICAN UflKATEST BEPATR WOBAS. Arm.kura. uij K,a,d. Wr.i.d— 
Conuamlatorf 
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EVERY INVENTOR 

Who Wants to know 

1* What are the most profitable 
inventions t 

2 . flow to perfect inventions* 

3* The first step to taka in 
getting a patent, 

4, Bow to protect himself from 
parties who might steal his 
invention before ha can get a 
patent 

5, flow to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose* 

6, How much it costs to gat a 
patent, 

7* Bow long it takes to get a 
patent, 

8, What protection a patent is, 

9* Bow he can sell his patent 
after he obtains it 

10, Bow to handle -his patent to 
get the most money out of it, 

11, Where and at what expense he 
can have working drawings made 
of his invention* 

12, Where and at what expense he 
can have models or experi- 
mental machines made* 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. ■ * Chicago* 111* 



Patent What You Invent 



*9 



Our New Rook ** U. S. LETTERS PATENT 

full information In Patent Mutters 

“ THOUGHTS THAT PAY” 

ghreii Itat of what to Invent, Hoth books mailed free 
Write for them* 

N<p charge for report as to patentability; send aketch 

or model. 

We advertise your patent tor sale at our expense. 
VOK SALE; Pitenti covering the following infr H ntinn« at 
L^iirw. Aotom^Uc Spindle Lubricator for WngoiiH ; 
TftBenn y iheel Guard- Sleeve Board Attach me nt for Ironing 
lfonrds : hovel I>rl» CoJThh Pot- ir.MJri.hW. 




.ider;; life stick” FnzzteU 
campaign; r ', ou-Kidlilubie tiutLlo. 

i'ur particulars, address: 

WOODWARD & CHANDLEE, EAJrnpM 

1255 F stre et, WASHINGTON* W 

THE CALL OF THE XVtVKE>—u nv of tb£ gr^te-L 
rti d w ay men in the world ha* predicted that within 
iivimlj- yearn the steam Lx emotive will he found only in 
museums, uud that Ms place will he supplied Ly the 
tteelrie motor, propelling u'uJna uerats the cm I Licet at 
the rate of seventy -live miles an hour, Such a 
us this strkJngly illustrates the astonishingly rapid rate 
of development in which the luechanlciii world Js progress- 
ing* ihv nineteenth century was the ace of steam' the. 
twentieth century la lu he emphatically the age of elec- 
tricity* 

No one cart safely predict the limits to which electrical 
d ecelop tiie dt will proceed. hilt It la sate to nay that at 
the L*nd of this century conditions of life upon ILIk globe 
will be w inder fully changed from iIlmhc which now exist, 
hy reuHtni of the increased ability of m-.m to control this 
mysterious but marvelous force to Eds, advantage. 

Some discontented ones will tell yon, young man. .that 
the luufe hibur-siivitiiL- devices hfinmu Intelligence produces, 
ike amaller are your chances of suceeqa, r lhls la the 
dismal plaint of shurt-alghtcd, Hinali-souled peK&indHni 
Beware of It, 

[t was considered a InlHir-KHvlug dcvlp* ti> build the 
ft ten rciNhlip, but the steamship boa brought the whole 
World into four very eloflt and compact corners. It was 
considered a labor-saving device to Mid a locomotive, 
but the lof round tee takes you to I be onch uiainn the 
fertile valleys and the puli I dined mountain aides, so vou 
can reach the hit main of the Almighty, which, had you 
relied on your tired le^a, could never hai’i? boon gained. 

In Che neiir years io come New York will be one in 
a mighty chain of great cities. Fifty years ago Sun 

Fra nebs eo xvws only a village of aLmekis* Thirty years ag® 
the thunbii, Iho Kansas City, tjie Seattle, the Lt i* Angeles 
nf today, wore only mi sty dreams of the tew who dared 
to ktok to the future with faith. 

The hoy of today hm ltllte to fcjir that the field la 
becoming overcrowded lu our own couinry. It Is junt being 
opened* It is for (he young men who are just beginning 
to think what a wonderful world this 1 m, to study well 
l he achievement* of the past and to see in what maimer 
they are to lx Improved. 

Never did the world call more loudly, more I ns latently, 
for young men with force, energy and purpose— young 
men trained to dr* some one thing— than today. And every 
year that cry grows Louder, more insistent. 

Hut the times demand men of large, liberal, energetic 
minds, and [he man who Insists o|i doing business in the 
old-fashioned, humdrtini way is us much behind the pro- 
cession as Is the mail who Insets on traveling with an ui 
team Instead of by railway. 

No opportunities today? 

Young man. when n small-aouled pessimist hisses that 
He »r yum. give him the laugh, and dig fn for yuur big 
sharp of triad's great goodness to this age of ours — 
Toledo TiiJietf-IVc 1 , 



WE MANUFACTURE TO ORDER 



DIES. TOOLS AND 

A UTOMATIC MACHINES 

* LSO HARDWARE SPECIALTIES 

AND PATENTED novelties 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, REND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping £r Tool Co. 

DEP- C LA CROSSE* WlS* 



A f SECURED PROMPTLY and with special 
^ I P~^ J ^ ragard to the Legal Protection of the 

HAND BOOK. FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

CoDiultatioa Free. No chart# for opinion pi to the pptenciibitiiv tad Co m m c rc Lii I Value of Inventors' Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 

C. L. PARKER, Patent Lawyer 

Patents i Caveats, Trade Marks, Copyresjhts, Validity Reports, Interference Contests 

Patent Suits Conducted in All Stales 

REFERENCES:— Globe* Machine aim! Stumping Co. } Murray KuglueE' ring Co,. Morgan .Much I no itnd Engineering Co.* 
Berkshire Specially Co., Stewart Window Shade Co,, Macon Shear €0.* Agum Canopy Co., Mppcncott Pencil: Co., Kallsbury 
Tire Association oi America, Oakes Manufacturing Co., lly- Products Co« Alabama Brewing Cq.. National Offset Co., Anil- 
soptlc Supply ('0-, Richmond Electric Co. f Railway Surface Contact Supplies Co+. National Hk*etrlc Works, 

Mr. Farkar on November 1, 1903, after having been a member of the Examining Corps of tha U, S„ Patent Office for 
over five years, resign™! his position as Examiner to take up the practice of Patent Law. 

Address 210 Dietz Building WASHINGTON, D. C. 



Hints, for Inventors" 

By DR. ROBERT GRIM SHAW, M. E, 
The Celebrated Writer on Technical Subjects. 

Tho most valuable work for Inventors ever published. 
Contain* Inform atlon concerning 4*0 inventions for 
wbk h there is jyi actual present demand, compiled from 
replies to letters sent to prominent manufacturers ask- 
ing what Inventions they actual! 7 need In their works. 1 
Thun* are also important chapters on Perfecting and 
Dev# 1 Aping Invention. Selling Patent*. Etc. The book 
is a veritable cyclopedia of valuable Information for In- 
ventors. 

FREE TO YOU 

Wp will soimI thin valuable isfl-pnga book free to you 
as a premium for one year’s subscription (Sl.oo) to 

INVENTOR 

INVENTOR is a popular must rated technical month- 
ly magazine, devoted to the interests of inventors. It 
contains euierljilning accounts of what Inventors are 
doing, noies as to new and Interesting discoveries* sug- 
gest Ions as to how to turn Luvcntcons Into money, hints 
as to present opportunities for Inventors, decisions In 
patent on firs iiml, in fact, everything «t interest to In- 
ventors. Send us $1.00 to-day by registered letter or 
T. O. Order and we will send you “Hints for inventors" 
postpaid, by return mall and INVENTOR for twelve 
months, Address* 

INVENTOR PUBLISHING CO. 

?W Broad Exchange Bldl., Boston, Masi, 

1 ao.mi immiors read INVENTOR 


Patent Processes 
Made Practical 

There is a wide gap be* 
tween the paper patent 
and the finished product* , 

We help you to bridge ^ 

that gap by working out 
a practical factory pro- 
cess ior you in our 
specially equipped lab- 
oratories. 

We also investigate and 
report on patent pro* 

1 cesses for investors. 

The MINER LABORATORIES 

355 Dearborn Street, Chicago 

Chemical Analysis and Consultation for 
Manufacturers. 






Pattern*, Models, Inventions Perfected my Special Ly- 
Tail develop your inventions and manufacture Samn at 
lowest cost, Stud sketch or rough model for estimate. 
Prompt attention given all orders. 

ROBI - D. SlMPSQIM. 1 70 W, long St,, Columbus, Ohio \ 


.'I MODELS and GEARS 

E INVENTIONS PERFECTED 

§1 CATALOGS FA EC 

Cl UNION MODEL WORKS. 191 South Clark Si.. Ohlcaio, Hi- 1 



GUARANTEED. PATENTS SECURED OR FEE RETURNED. 
Send model or sketch for free re port as to Patentability, dead 
for fin cut publications ever issued for free distribution ''HOW TO 
OBTAIN A PATENT", with 100 MECHANICAL MOVEMENTS 
INVENT", containing valuable LIST OF INVENTIONS WANTED. 

i^|LTE^ Mil I tr\Kl 1 I Jt DC ottered for one invention. $16,000 for others. Patents 

WllC Ifl ILL Iv ll UVLLMI\ J ndverthsed free in '‘WORLD'S PROGRESS*" Copy fret. 

EVANS, WILKENS & CO. 

New York Office*: Main Offices; ©lO F Street N. W., 

133 Niftsau Street* New York, N. Y. Washington, O. C, 




ficarc Afcjifion Popular Jfecftaitfc* 




REFERENCES: 
Amarlcnn >' utioimi Bunk 
Watihington, D, 0. 

Popular Medium Lea, 
OhictgOp 1IJ. 

Little Giant If ay Frew Cn. 
Dallas, T&xaa„ 

Oraj Lithograph Oo,, 

Now York CJL/t N, ¥ 



“PATENTS' 

GUARANTEED 

I^IVoteetYuurldftftt Guide Himk FKF3K, Send afcelebflfl 
* and description of InYon&oaTnr PllKK SEARCH of Patent Office 
Records and Report ae to patentabU ity . LI i^bcsl Te Terences, 

. E. E. VROOM AN , 



68 - PAGE 

INVESTOR’S GUIDE 

— — FREE 

CONTAINING; 

H 30 Kftf u rpnCOa, 

What and How to Invent, 
Money in Patent, etc. 



P 

| MILO B. STEVENS & CO., 

SN 5 Fonrteentti St„ WASIIl\liTO\, 1 >. C, 

Brandies at Chicago, Cleveland* Detroit 



ATE NTS 



PROTECT YOUR IDEAS 

Send tor lNYENTOfcS PRIMER. 

PATENT, WO PEE. 



Patent A*lT«rtlBeHd! FTtEB, 



PATENTS 



Cftfenal attention given to the preiecuUou of no it new before 
the patent office. .Patexi La procured and no iittoruey fo« c*llrd 
for until p ale nt faitll owed, (53 yesra iiperituate.) Writ* 
ter ^Inveutur’i Guide," Address 

Franklin H. Hough 

Atlantic Building. Wuhln^tan, 11 . C. 



PATENTS 



THAT PROTECT 
AND PAY 



WATSON E. COLEMAN 

Registered Patent Attorney 
626 P Street* N. W. WASHINGTON , D. C- 

Advice Free; Highest References; Host Service. 



P 



ATENTS 

Valuable Book oq Faf entn FRI.P. Telln howto FOC-nrO 
them it low ™t, How to NtJl a Patent and What to 
Intent for profit, Givs'R Mechanical llofcmunts l£> 
Valuable to Invctitora. Full of Making patent lnluraun 

tton. SEW BOOK FREE to nil who write. 



1 16 F* STREET, 



O'MEARA & BROCK, Patent Attys,, 



Washington, d. c. 





SPE.CIAL MACHINERY 



I Can Sell Your Patent 

Mj new method hdnp quid results. 

Bond for booklet. 

O. J. HAEGLER, 

21 So. Brhpd St. | Philadelphia, Pa. 



,ET ME SELL« V« 

OMR PflTEjT 

twin Sales crtltiiiitir, . 

ITkNT for isle, call on, or wrils 

WILLIAM E. HOYT 

PATENT SALES SPECIALIST 

90 J Broadway, New York City 



mailed FREE, 
Sixteen year*' 
Expo r i cnee. 
If ynij have ■ 



We dtiljn ae^ build ipeciil machinery to 
order in any quantity desired. Cot gearing. 

CR.AR.Y MACHINE WORKS 



15-41 Indian. Street. Chicago 



PATENTS SOLD 

ON COMMISSION 

If yon wish to buy or soil a patent writs for m j booklet "How 
b Sell ii PutBnl" or my list of lisfpnU for sain, 

E, L. PERKINS, President Inventors* Exchange 
U broad Street BOSTON, MASS. 



EO PATENTS PAY I — 'Hint thpy d-a. and handsomely, 
appears certain from n few Instances selected fmip the 
many thousands of patented articles. Of course, exact 
and reliable Multiplies. an t ti mibject are unit basily oh- 
I it i ned, hut I tie following figure's ure pretty ehMe to the 
ii mounts- realised: Sewing muehlues, $3,tXkMWl linotype 

machines. |l,ydu,000i screw boitl# and gl^s* ball atopper, 
$1,000,4X10; steel umbrella rile. ^xi.t tfjtj ; lYeatlnghoune 
I brake, $fitN,lhXl; Iron hwt -protectors, $50U,OUO; kritfe 
I cleaner, $100,000; aut^imuti' weighing bmitlne, f575.(h)0; 
f Automatic Inkstand, f250,OO; mu on shoe nixing* 1 . $15H.' 
Odu; waiting Itiys, fNO,nO(l; pips In clover, $100,000: 
ruhtipr pencil top, $I<i0,tX'NJ ; label tug. $100,000; pend! 
Kharpener, rn.OOO; gloss lemun squee^r, $, r iO r 0tl0; corset 
bunks, $50,000, 

* * * 

FULLS TEETH WITH HIS fTHGERS, - The xlreet 
peddler bud displayed rm blN little table the following 
sign, according ty the London Telegraph ; 

"A box of this cement glvuxt Iren to anybody who tin 
break any of these upart.** 

There were spools, blocks of wood and tuber articles that 

bad ht't'n in- til 4" | together. MlwL of them Imre murks of 

having been struggled with by perm-inn whose hands wen? 
grimy. In vain itc tcutpts pi wrench the |Ui*<va upnrL 

A h war thy little fellow who bad Hto('ipetJ Jn fr<mt of (he 
fakir's stand pointed to a round |ieg rhut appeared to 
have been dipped in the cement and driven into a good 
sl?jfd I 'hunk wood, itTid risked him what would be the 
reward for polling it mii, 

iL lf yon enn pull that out.” said the peddler. “I'll give 
you a i ron'd. 1 ' 

'The fiOg projected u HttEe mere (hull n Hpuirter at fltl 
Im'b ntHive I lie IdyCk. 

The rfw a r thy little felliiw placed liEs. left band on the 
block to hold Ir down, ieuk ihe peg between the thumb 
and forefinger of bif right hand, and St put with 

iLpjuifeUt ease, li port. Imi of Nil* wood coming ttwny w|(h It, 

HL Bless rtiel" gasped the man behind l lie table, “What 
are your' 

1 'Mo JapanatM? dentist." replied rhe lit Lie fellow, pocket- 
ing the silver arid wulttne away wSUl n yrlu mi Ills face. 

Japanese deni Ir is use their fingers for forceps, und u 
part of their training corslets In nerdsf* end work which 
develop an amount of jx:iwer In their bauds which, would 
lu* Incredible if It were nut so well authenticated, 

— + * 

$i5,MH) r 0C0 IK CASH immigrated into thfs country last 
year. If came In the pyckeN of a ml II Inn liuintgrauix, and 
duuhtleiu the Inspectors would testily that some or it wrh 
tainted, but It w:is giwwl emnigh Co go Inl^ clrenldtlon 
and The Ravings hank. I Tali a 111 v there wuof ats much mere 

win teh the cautious travelers did nut r bin ft It safe to show. 



A Foi*fu#ia in Your invention 7 

I Invented anything, or Intend to? Want to make money nut of 
It? Many till cjuh you should know. We put you on rig bL track. 
Avoid dlshcmeat brokers, etc. (\ve are unt patent attorney*,) 
Write fnr L'ren elrcuJars, etc. 

C, E. MEYERS Jt GO. , SfrKW»lnd . 



Let Us Act As Your Factory 

We have one of ibe beat equipped shops In the Unt ted States 
am! can mm out your work for you cheaper than you can 
poaHlbJy do it youraell Send drawing* or model* for t«i- 
tnates on 6ieH, tools and enanufaemre of your amclc In 
qua alt lies. 

Metal Specialties Manufacturing Co. 

W- Kaxidalph St., Chicago, V. S*A 





EARN YEARLY . 

s 5,000 to *10,000 

IN THE REAL ESTATE BUSINESS 



We will teach you by mail the Real Estate, General Brokerage 
and Insurance Business and appoint you 
SPECIAL REPRESENTATIVE 

,1 the «!<!«. »..d hr|r S .«-.|.^iv C rc.,l«;«« 'I'd ''S’ ‘ 



fBEE 

BOOK 



t £ SI S. U M l 1 <- I l li ' f- ^ , 

R«pre».M«*. .r, mikir.il W.«W i. SIMM . <v.lh Du . m mv.Wmrmto lMB, h 

Id. Bvccllcai Dpportrmi.ic. nnc. to YOU, Br «w » » l ,™ >“»“» ^f-T'SXbu ^h"ri™thTn «oV ^bM ...ST 
Eon"' “TZ ?T«S«S7o*Hlltf*rtS' OUM ml JtE»BSHtiin»E. him* bmha "*■ 



THE CROSS COMPANY, 672 Reaper Block, Chicago, ill. 

no conn Ctl ion with any other concern ul feiffnaar nume- 



Special Machinery and Models 

We eh tike Models* Perfect Invent Eons and Experimental 
Machinery. Our vhop, with its uplenttid equipment, i* 
at your service* When you are ready to have that model 
or experimental machine made, tend us drawing or 
■ketch find write ut for estimates. 

Empire Machine Works, p!nsB d uBot pa: 




■ PATENTS that PROTECT— 

Our 3 Tj(»k p for 1 B MCO tore P^ilpdiib rreetpr t>1 * ct.i . Mam pi 

FL$. £ A. BrLACEYr Wash! naton,P.C. EslaMm 



Jjjashiflgto 



(3?- We giro you proof of the mmey df 
patents we procure.— L. & L. 



Inc? "I row A V I> WHAT TO INVENT* 
mid <IK>W TO OUT AIN FATKNTH" 
tM|>lalin?i! FRivF. OHESTJiHf. 
BROWN, Patent Attorney, END F Street, Wn-shtn^tou, lx Q, 



INVENT 




T YOUR IDEAS 

$100,000 for one iim-ntton ; 
aniuhcr in»k "How (a 

obtain A Falrm’* &"Wha( lo Invent" 

scut tree, SSmtl ruugli. sketch for free 
report aS to pstctilahility. We adwr- 
1 1 * e you r pn t en l for g^I r n’t ou t « peu 5c 

Patent Obtained or Pee Returned. 

CHAkOLEE k CHANOLFE, Patent 
Did F. Street, W ashtn^ton, D. 0. 



The Finest Induction Coil In the World for Wireless Tele&raph>* 

OItm P4 iru'h spark nn 4 dry rellH, Mfllingfiny cow 1 , beaut! fully polished ami fitted with nickel metal parte. i Ttremety hlgh-ppeeti 
iiterraptor and ^ioduM comtenaer. Tlda raft la built for Wireless uw, and ls popular wiiu axparimouferg deaUlng a nig, pow er- 
til spark. Frlco la $10. 

New ENGLAND COIL WINDING GO,, Atlantic, Mass, 




ONE. DOLLAR 

■p Ilk* j.rlcfl *t Ltiu Eltelr* Ironclad Moton-the 
1 1 ria [ Iflstl mid tucial at IriHrtiVe ti.-ntli im 1 ul) lliC 
1.1 : l i; L f.»r its jjrir^-. Diimifllflr + inclici; Wetu'M, 
piw’kfHi, W n iidcw ■ wireJessBniiAturc; nnr-fcu-usb , 
□.nd hkiLL tab an out' hi shr.it' call* of h.timrj. 

tVf iilhO ti nr.- coiling, aUd f.ii'ts f ... ; VT*bltkln 
V. H P. Cm E»ir i n .i b±k 1 KrauRhlj fUM*. nil 
dyujuiio. EhK-klct A trw. 

PAHSELL lad HIED. 1 29 St., Hew V«rl City 



Eldredge Battery Volt-Meter 

Reading 0 to 3 Volts in Divisions 

A convenient and practical Instrument 
for tboeewho use Primary and Storage 
Bfltte rles. Its noagis will cover two ce I Is 
of primary nr one cull of storage battery; 
}a dead brat in (bt r-wulings* N on-re - 
movable qui» on, etrOnK coulaot posts. 
Prieo ^4* 

tEDfilftGE ELECTRIC MG. C0„ Sp riaf field, Mass. 





it 



Rich Spark” Plug 

OOMPl.ETK IXlCTRlG LlOUT FLAWTfl. 

Richardson Engineering Co.» - 



Yon will not regret It 
Hnuld. 

Every PI ur Ouuruot^ad. 
Cetiottla ns Free. 



P RICE $ 



I 



Riverside Place, Hartford, Conn. 



DON’T i 
CALL THE 
[PLUMBER 



very tlma you need s Itttle aol-i 
dering done. DO IT YOURSELF. 
Our little booh "Brazing and Scl- 
doriog" glvea you all the In- 
formation you need. Cut 
the Plumber’s bill out. 

25 qte ■ postpaid 

THE DERRY ALLARD CO. 

[19 IHierly SL„ Room lOUfl, flew Vorlr 




bfAfllautric liin fHMOT5H.tanTnii_Dtid 
WticAl in elLL dt)tnl!s nnd nicely 

nUhdd.fim UremtivaMirw mottjr 

ms}' bs uwd Rfipnnitwly. Wdfurullli 
uxtrft (rrtnvv*H! f.'U L I py with rnich. Wft 
are Cut Frloe hsaiVquiH't.ftre for e-ff- 
or rtbl n h u Icetr leal, 3fln4 ter 1 urns 
free CAtalu^i DaalurW 



The Parts of Our $S Wireless Receiving Outfit May be Bought Separately 

The HtandanlH arc ll.il. iticltidlng dlp-wlre* Special baad recelTer, $3. We also sell It i Eh**t-ffrnde FerelTort'. two on one bead' 
IsLiitl. rusletance KW to 1EHKJ obina* at Libout HALF what other flnnr charge. You will sa^e money by dealing with ua, becauee w* 
bavc 4 wliiiie flepurtinent devoted Uy Wireleea Uwrltk, und we ondoavor to Landle avery thing Aiuateura requlcv, 

NEW ENGLAND COIL WINDING CO., Atlantic, Mass. 




Drawing $125 to $250 monthly require more than Schoolroom Knowledge, 

As Chief Draftsman of Eng'g firm l how exactly the Quality and Quantity 
of experience and practical training you must have, and will prepare you 
in few months home instructions for above paying positions, which I 
furnish free anywhere, ( 

Complete Highest Grade Drawing Outfit, everything Included, with 
German Silver Set of Tools, value $13*85, FREE next ten days. 

Address, CHIEF DRAFTSMAN, Dlv. 19 ENG'S EQUIP! CO., Inc., Chicago. 



EUGENE DIETZ GEN COMPANY 

IS l Monroe Street, CHICAGO 

11 ft- 131 W*3*d St, NEW YORK 



SAN FRANCISCO 




Mart oo&pleto line of 



new omm 



Drawing Materials and 

Surveying Instruments 



Our Rapid Printing Blue Print Paper hat no equal. 
The Celebrated Vandyke Polar for Blue and 

Etjuk line prints. Send for sample prints. 



All GOODS WARRANTED 



WRITS VOn dATALda “p" — 4L4-pf». FBOFCBILT RiLeRl'l), 



ELECTRICITY 




The Bliss Electrical School 1 s t he oltU’M 
and bestsdrool In the world teach in# elec- 
tricity exclusively, conn® complete 

I IV O IV E YEAR 

ftludenta actuaLly anutmct Dynamos, 
M otiitn and elect rteal tnatrumenla. (.Jreilu- 
xteti hold good pun I lien a. r^, ,■ h year (jjH'ris 

i^ept.Hfi. Sent] for freei i aia)o^ to Bliss EltC“ 
tricai School,^ G St. H.W, Wuli.,D.C< 




WE MAKE THEM CLEAN. BRIGHT. 
fcSHOWY.ro IUUSTR AT E CATALOGS 
fc ADVERTISEMENTS, SEND rOR SAMPLES 

^Cme engraving CO. 

IS 5 WASHINGTON ST. CHICAGO. 



LEARN JEWELERS 

E N GRAVING 



( The Fn graving School that Graduates Experts' 



A h 



:iu alias, bLirli-AAlBCitd aitd awUy 1-tsrnd tnida, timfhM 1u>rtlD ( lll r 
aijij iirsclLcalljr bj corr-nafHnnd^ntt. W* Wllil kvtll ll a W f i H TliJT bettor 



•nfrnfinir hy njriWipnud c nef (.h ai: Ilb Cali kb in in ^cindj tag id R]ipT*u- 
Licenhip Wfl wil.1 Improve Ibe ifclll tf any inf hhTtt tm* hundred per 
wnt and Kilt « him irmler nf the trade Tlk« demem! f6T com 

f»T verged* the nsppljTr Scbd f*>e hatebiaiue 1)1 Mftmwl 

p rotpactut. 

Pcpt. il J j, Du Wn.b&ih In., Ch.ica.ro 
)Hipt 112. Toronto Bt, TofOUtO, Han, 



Page-Davis School ; 






LEARN Tf> DUiW tot nnw* 
Ton by corr**p«jii*P-W. 

Lhe, WDild. Catalog taut £ie« 

SCHOOL or ILLUSTRATION. 



tiepoTf 

The olAeat 



sod oiaguJaai, W* -rill toach 
and Unit thOfOUrfh ich-ool in, 
VirjUdded by P. EQUU" 

D«pL. 1 riT, DO WebMh Uhj ChicB[Gt 



WliLlI rRK >m A >.ILl>T H&htllT OUtEJ A LAKH HfllSD f Jl LU01 




From Chicago Record-Herald 



— - ♦ <►— * 

A PEKIN ZOO 1 m to bp ntnrtpi] wlib a choice select Ion 
of wild bends. Kerr HagenhE-ok will do the selection 
h ticS hnsi elinrtercd u steamer to take them n 1 1 from Ham- 
burg to China. The beaatlee will go info thia modern Ark 
two by two, but nicely cm led, lit order Co avoid proto hie 
iiispieflBantnepa r 

— # a t 

WALLPAPER P 01 S 0 R S 1 SA 2 TS WIVES. — Jemc-s Wat- 

hoi], of I ml hum, is in hi a Mormon, lull in 1 hsiif lost three 

wives Eti the lasU three year*. The tnirious fact that each 

of the women denned the wailpnpcr shortly before her 
death and Ibal Ibe -symptoms r,f were the same, led 

to an examination of l he paper. When sh-wik. a lino 

inioa-tike stibstunri' loll frocii it amt chemist* found it 
coti mined a vi mien! ihoiscit. 




Who tuliM otij tbfifrthfBfui .1 ■renr , -n W* trArh 
yuu lijp Eiuil to 1 rr-otmi a comprl <-n I Ain irthnntt 
hi -I. r j. 1 1 * I ntet nt lji-hitf. Y».mI rft(l 

f. i[ l nil ihii Lit yivit *|i iii: J hi) in ft f ■ » 
wis.'k-?. Keii.i.’mb <, r ilm IjfDVillif b yuiti-s f^r* 
Stt'l'iiji ipher* mu | >:l i--t £i.hn 1 Milriftilii, 
tl.yjiSrt fi jny IL3.IMHK OO^JdKHi.’Ul 
IN^Tri TTK, iUU b J:iti'l CIJUliGO. 



H OR 0 LOGICAL DEPARTMENT 

n UA TH- K Y POL TTT5 C II SIQ 1 NSTITL TK 

fornuTiy PArv^, iTnroli^-ituL laalLtiktc 

|>i:oiEjA p ILLINOIS* 
LARGEST and BEST WATCH SCHOOL 
IN. AMEltICA 

Wfllikeh Witch Wurt, J n I tj?, 1‘tutravinr. 
; Clw:!)t W- rli, Opiiei Tojtwm rfloAuitafeJ*. 
' 5J.-i,ir.J Add flMJsL* It«U Kh«Ol sL LLUlCOitO 
I«e 

Bend f<ir CntaLop of (ndhcaBtiofi. 





F ailed for $ 700,000 

The Gash Buyers Union 

We bouffliHtg entire ptork of npw boobs from the receiver 
In bflnkrnptcjf. We are cloning them out at 10 cents to jo 

cents on the dollar * 

A Train Load of Books 

(took# at 1 r * a Ibutn era! nf pipsr and binding- to he clnirrf nat quiet. 
You will get Mother ^hsnCe 1 i ItiLn to Its* yoed hrn>k* ch$#p, fl 

li the nppprtunjtT * lifetime MilUonifflf Emil- thra-Mnd* cf title*. 
Pructien] I j any boot or sot of book* you will aT«w»fit, Scad fox Urn 
bi{ Epcciil ULUitrateiJ Barr Ain Li it to-day. 

Book* Shipped on Approval 

flabjecl tQ ejCAljjrmi.k’n Sn JHiur orrn hr'Hic be-forr Ons Cent fl paid. 
Jfarpnin lAft for jinwtjwl rwnMwf, J ddmr 1.1 

DAVID B. CLABOON. The Book Broker, 60 $ C«uq Block. CHICAGO, 



«— ■ Write for bor (r*e booklet 

"HOW TO BE A 
WATCHMAKER" 

Slope's School at WitchnabJut 
«03 Globe Guild true, 

ST. PAUL* - MINN* 



BE A 

WATCHMAKER. 



MECHANICAL, 
ELECT RTCAU 

steam, 

CIVIL* 



Engineering 

Com[T]flte And rito ri cohim** Thoroh^hl^ tqnippod tejl pimtIh p iHn-p*. 
SIJOI’ W OHK FROM THE H KG INK ISO, ftWl courts* in Stum and Elec- 
tric#! Eugin*flrii>(. E*p®UIM ]™. kcrntoblbdatian* th« b*Jt. School 
iJJ ytiF- Siudami way enter *n-y ticnfi. Cgn*a|ioiifl*iicoit»ia Andol&c- 

trJcjl worwTj, Seud fur c#t*l*h!u*, Ben-lioR, cou rpe in which interested. 

HlClSLANU PARK COLLEGE. Des Mulna#, la* 



Learn Watch Repairing 



Bt p> w*tc ,, hTn*k*^^lWiie#n]*#Ta tti'iThAwbti Ind* 
bj nwTOB|on(ttn«i 1ft # (* “ In y*ur 0*n tom* 
Ilf rtrt lugakmi Chart &J(fhuT. Afttr yon Wifklt 
itao^iJTKi you will kno* *'*#I c 1 t |Wm A. tn A Te-ii 
nllE to t j’uij! *bai tb« utter 1 * and Tu<w to npaLr 
W*. When j-w|. pridukio i.™ *1 11 li* * 
teitehniatar tnd r?p#i«t * 0 d p™rjet<ic.t 1 o ELI 
*dj pi*h 3 «L. Pnailioo, hr-criirittouildi. 

A A ft# oat Ftts Book. It f.-iLn* 
out Fjf i e 31 trnr,!. 

THE DeSELMS WATCH SCHOOL 

23 Parry St. ATTICA, INDIANA 





LEARNED BY ANT MAN OB BOY AT HOME. 

fiiri all cost Bend to-day 2c, stamp f u r particulars and proof. 

O. A. Smith* Room 33 4 1 2040 Knoxville Ave*, Peoria j 1 ( 1 . 



.00 ™f "READY” 




Draughtin g I nstru nient com- 

_ Lines Compass, Protractor, 

Rule, Square, etc., «liin vnt, kfld you can tarty St In your 
pockeL. Made ol special; irmdc at aluminum* Send 
(or it now. You need it. Money returned li you arcu't 
plwtd. 

BEADY MANUEACnJRISO COMPAUY 

<W4 LrfioeVtoo Bldg. Bodusitor. N, Y. 



*iV»VAVAVAVAV*WAV 




Sen d 10 tr&Es 
Ji sliver or 
ttsmps lir t 
I trfit sample 
P • u c b a nil 
PD 4 klel; but tj 
wilt be a < 3 e- 
IlfH tn you. 



Buy Your Tobacco 
Direct from Factory 

That's the only way to kimw Stow fremiti, Hrh 
LULd *tuuoth. Ftotaeh' s iillilEir* j- Dfrecrlj-,!; r.e. 
#Etj rdli T-a* have all Ijpeu iirmI bj' inferior tohucoa 
this. Wa cuu gk 9 yrm [ki ne^ wordR* hut 
'.vq can y]TC yen a ucw snd heiter tmokinp 
kilKiraq rfirtict ftom tins tuakurs. 

To laako It easy tu-r yuu. to try 

FRENCH S MIXTURE 

h#Vfl the stand (rg olTi-r pi-tet«d *t thff left- 
Tilki; #dv#utaKn of it ami jjjii will bove rtiwn to 
conyr#tu]ato yourself. You will oM#in & 
tierfiert bland of pure Worth faroSirrfL Holden 
L*#f Tobacco, madu almost aotirdy by L.iu-^ 

It Is 

"Tie 41ISTICRAT nf SIOHNG TOBACCO 1 * 
Not wtblhy dm tern, hut direct to 
wnokera in perfect condition 

FRENCH TOHACCO CO* 
Dept* 95 Statesville, N. C* 




A PPm? A PV ^ork 

ALvUIvaL ± W (th 3L | liltin' titled 
LEMON MEASURINfl-CAUFER 
MectK the requirements of and exceeds 
tbo limita of all other caliper*. TfcrnnE^ 
InEtrUTnrQl hr rcvcfalni Cvtf and EneasBrlng insid-e nl 
rdiEmH fdS« at hw v y Stsidmrect— 

Ask for Efft&crlptlQD mid Price. 

THB WEST MFC* CO. , Col tnnbus * O* 
Vjte — If yon ft are « rohuted Article 
to ma nufiict ure , v:rtte tf>. ) 




TYPEWRITERS 

AT SAVING OF 50% 



' mates oh> 1 aa new. T 1 g pest t u- 

■ r ' ns eTer qffipred, Shijjf*:! nn approval fur WU. 
VV- r» at All make$ at J (. per month and allow vent 
onjirlcfc Sendf’** Caiaiog‘ k S/*eefaiJHijf«r^n’\ TcrtnSm 

ROCKWELL.BflRKES CO-. &DS Baldwin Bld|„ Chleaich 111 - 



A n A V aQ ^ ovnT ' by 

■}■ rt UM T our graduate# aftar 2 

■I Co B montba’ ITactlCitl I D^t ruction in 

lb pllmoing, PLASTERING* 

All I 1 Bft ^ KLAVI|S£G OR ELECTRICAL TRADES 

W Wr Fre€ eataloflue, Poitiiiorufecctfrtid. Dept.P 

COYNE TRA D E SCHOOLS 

New York San Francisco 



LEARN WATCHMAKING 

HafiDcd, p-m-Btahl* labur — O'ln pt-ton t Entu #|v*ys l^i demand, W# teach it 

thurr.il f!hly In a* tnouV montllf #a It formerly took ym-r*. Doab #rt By l*:th 
tr^ lo'iij ^yyirntLceahip* Mouoy earned vtbile #tndyjttg. Pofiitiom secured. 

Band for oalaluir, 

ST* LOUIS WATCHMAKING SCHOOL* ST. LOUIS, MO, 

MOVING PICTURE MACHINES 

Ton Can H&ko 
BIO MONEY 
Entertaining the Public. 

■J'olhing afford* better o|i|ior- 
tuDilin for me A with *j.d I 
capital. W® ri#rl yi>n P fumi^ti 
ini{ complel* outfiU pud esplkd 
Instruciign* at * turprfoingljr 

THE FIELD IS IAEGE i<rW c ** im * M L 

MtoprlfllBRithP rtmalar Uientn dpJ keturedrtuit. plrtfjlpcilfieldj in Chutth**, 
SS Lid (fee pud o.pe ra! PqMie G atherhi g# Ou r E mtartaln n»at 
Supply Calaloguo ipccial offsr lolly explaiLLti ■eTorj’tlnLrLg:. Setil Froa* 

CHICAGO PROJECTING C0* } 225 DearDoro Street, Dept, 4 Chicago. 




I TEACH SIGN PAINTING 

SHOW CARD WflITIh'0 or LETTERING by mail Pnd 

. • .: !• BUMfisa. Only field no! ovi? re rowded Sty 

id ’r ■: ■ :i li tin equaled because rnwiienl, poiwDal 
. l : Ihoraugll- Jiaty terms. W' r do iy r klTfC C*tdli gUe. 

CIIAS. J. STSOMG, ric^ideiit. 

DETROIT SCHOOL OF LETTERING 
D C PT. PM. DETROIT. MICH- 

"^ 0 ld»tand L-anrusi School of it? Kind-"' 





Art Panels 50c 



ICxnnlstte India lint prints* Size 7 x 10* 
These entrancing 

Studies of the Human 
Form Divine 

are real cents — the Most FxQuliiltB 
Portrayals of "Womm Beautiful** 

eiTor shown in onn collection , Wa sand the 
full sot of 12 complete prepaid* together 
with 50 life-like miniatures of other beau- 
tif ill :1ft pictures, for only 50 c . COS fl, stamps 
or Money order. Scud at oueo, today, to 

GORDON ART CO, 

JJfj) t- 8 61 1209 FtJttr Avt*. CAIr«e« 

AEoney returned if nol BaiE?iflcd. r 

Pfiip Order r4 i>nca Shi wo will inrliidD e^tr# 
* ICC tikluh? abwjliitojy f r^rj aud COkiiplLtuaHtdry 
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Du Brie / 

^MARINE MOTORS 



Tho Important faat- 
um it I >n Ki-i* 
Motors is not the T>nra 
—blit tbO ^lesiEli 
We make absolutely 
the host marine gasoline eng tad 
cm the market— and we pro^o It 



quality. 



to you — 



SIMPLE — REVERSIBLE — NO CRANKING 

II ynn hnntf ioytlllnff ilmril Clj&rlno ff&ftilii]<] nOfitivx 
nil a- ill 111* |h H n t ontp wlnui Jfml Iftirn 1i||Ll 

U Hi! IK MOTO'HK h.j< 3 c*r> , e , Uy itoMum**!, l*iilf frini 
■ hr- he-*t BtitorlnU an>l equipped with an ELEYATKli 
n i M STI’TAfi'li 
Ihit in inwilUif. -n.fr M-nl 
IwicalsH; H i i t: M. R A TO Ji 
VAT.VK with flcmt-frwd liitd 
1 ii i- -i ■ I ■": Unit (jil’iM II wi. I l i- 
ra rips or njinfinl tla*n snjHurv 
bttralur h And iiph 1 '“” 
ftor tn lUodniffl lamrp fH.va'd-; 

nml our DIUBf.T ■ AtrTlfH.l 
VKRTIOAt PUKOER pump 
fiiruhhw hn|'lo wafrr tor 

final Lll— AIHl S:1V«!S |- .lUrt 1(1 

(i |irral.ii>(L. Plling-Cir in In 
stralsht |lna ^ ith cci-^nl rin 
arid h-FTM (in nidu- moduli. 

In every TT-^imrk l"ki Brit M&TOl-* mpreimnt llirj tiirmt aiJ-- 
vmsci-I j-j-SVlii-V. (liar prlfmi Hr* so i'|iwc tn Ihwii ufcert 
tor 4-iT<linnry engine* tlmi juti t-annnt JiffVuril b' any nny- 
llljn^- Ih»I n DU PHIF -if jrnti want THE BRSt. Knia 
4'iltilkijC 4?l fr*t iir*M on hi-qnlest. 

DU BRIE MOTOR COMPANY 

425 Quoin St.* DETROIT, MICH. 



2 ftp. $60 
4 ?: - $75 
67 : - $95 

Ptittt nr Cwtkte Entile 



HOT WATER 



IN 2 MINUTES 

Cost — Two Gents 




The Peerless Kitchen Boiler hog poked the 
hot water pmhluin, in eity and country homes, 
Itiilrds, rrettimrunte, cluta*, butb-IsoUH^, pyin- 
m^iains — every place where hot water is 
re^ui red. Burrjiw either pus n r 
gasoline; heats water to 1 85* 
and keeps it hot at one -half 
cent per hour. A hot bath in 
two minutes for two cents. 
The HEERLESS is simple in 
construction— only three parts 
— dipk ; burner, ilrimi. Absolute- 
ly noiseless; creates no odor. 
Occupies but a very small space; 
easy to install and connect. No 
pipes to dop or mechanisms to 
get out of order. The water is 
kept in constant circulation* the 
capacity almost unlimited, 
PRICE, surprisingly moder- 
ate. Ask your plunder about 
the PEERLESS, or w rite for 
catalog, prices and discounts. 



james McCartney 



39 Stale Street, * CHICAGO 




By the New Weatberwas oj Construction 




Send for 
this EOO 

1907 \ \ page 

Speed BaHr iBSli \ Catalogue 

Wide Is 1 ■fegjiE* l 300 

Illustrations 
Tree 



V t Build every kipifioF Figure Cfrfl 
He arc (he only final Builders Who 
Sell I .merits, C Hu Knnck Dmvn Frames 

wve lime 4 mi labor, 

The Best is Always the Cheapest 

M'llW Hardware Motor Erpa™. PV ^rvlkiarf lo 
build a bon.1 WlUa fur our l T e C cafrfrjr l 

8iT GH¥ BOAT MFG, CO,, BirtiRr, Midi. U S I 

lirfsrtn&'*? Bradstrern, JW Bag Pity B*m k* 



HAP.1) N J’.N CUT HAIlD ’WOOD. — Tht* ripprntl Vi'ii In tbo 
Smith Aniorfrnn TEmhugiliiy eainjiH rtuuit-n M Up men of 
c»nHiilerAbl« neree power. Fur (he mu»i pun they ftr*? 
mi live ImliouM ninj carllja, blit Ibu d i.'i..>^H" of onoh i'o nip, 
who rniiOlreM bruins ns we]] os nerves, ts oJmost Invariably 
n while mm n. In trmny cases, Ohj, ho is a while man who 
has bud invasion Jo 1 1 1 1 1 e. IiSls mvn country mi her h*ir» 
rlei]]y, leaving bcllntl hJm n repinallori sulHcEcTHly be* 
snilrr-lieil fn mu he bJs riUnrn iiuilealrable— from his own 
fNwnt ,ir view. So slI Iciss t ibv 1'it] tow ini' fiiii'L'kmt wonli] 

seem to show : 

-At Karalu, r net ilemeui near the mouth of ihj- Wiw«, 
wh]le* rpii my way lo some sow Tnilin. i nimle Ike neciuaint- 
a;:ce of u mkldlo-u^ed Aruerionn a banly, very Jovial, nmt 
A)ij>:i rently uermino fellow, whose nsirue I will pi vo an 
ItTown, and with whom, t must admit, 1 eame to be quite 
favorably hnjnw^rl, I frames] that he bail ihnce been 
niflHter of a larpe merchant vessel retflstcrcd Su New York, 
aUhoUpli now he Was "hoss’" of a nurbuirany camp, ffir the 
rime Mue fabll]« iL raenMrmi A In I hf l was Indebted to 
iliu for nn| a II trie aitvjee reffanllup tbe preservation «>f 
health In the rather swampy TinibopiLiiy reclfjos with wbleh 
he tvhs so well aecrnalntetl, ami whicti I was visit lap fnr 
the first 1 1 nip, on my return to Karats 1 urnile « point of 
seeking kim mit and Ib.ntik1.np him for his verv useful 
guidance. He was sealed at the floor of Ks rata s' only 
fOoutitiped. on pag e 7Q*Q 



IT PAYS BIG 
To Amuse The 
Public With 



Motion Pictures 




M0 EXP£fcJEHGE NECE-fiBAftY u our lfi- 
itrtiL-tlnn Book and "Bq«1iw« 4 anide' h fctJ Is *|]* 
We far cun h Complete Outfit, with Big Adver- 
tlslftp J’aiteTi.etc. J-lurtukreus drancas ttrinTol 
nl fua, Iran. el, hSstury, rflllplun. leinperonfo 
wpsrk and m i istr.i ted . t me him ran do lb 

Aitouiihlng Opportunity in Any In-xallty (uf 
a [him Wiitti a ] I trie niuavy to shew In churchtj, 
srhonl housus. Icsljfc halls, ts-eoires, eie. 
Profit* $10 to over $100 per night. Othm 
do it, wh,y not >-onT it's, p-asy - v,-riTe to u* 
and we'll tell yau Imw, fm. 

Araosement Supply Co„ 471 Chemical Bank Building, Chicago 




WMIJJJJMM 




Best grade cedar canoe for^20 



BflSl ara^a ol Cedsi 1 Carte far £20 00. Wti sell d'rfcf. 531 ire 

you $20.00 or, t cenoe, All aaoets cedar and copper fattened, 

Wf> ntKlifl tl| and fityb -i, OlHki jinWi' r Writs 

For f dcfttnlftflhe civmc with retnLlere' prnnteutnut* 
W 4 > are the lar>c<HblL iuhnuf^- thrvrn »sf CaniM-H hi the v»fW. 
UETROTT BO At CO.. Ififi ReUoTtHi Ave., Untrsii.. Mfrh. 
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Wo have a National reputation 

for men's stylish $12.00 Suits. 

Your choice q£ all the latest fash- 
ionable Cloths, including 1 this 
Spring's popular shadow checks* 
We use only the very best quality 
of linings, trimmings, etc. 

We Pay All Express Charges 
Write today for free samples 
and full particulars to 

HENRY MORTIMER A GO. 
WJro/esalo Gtothl&ns 

Bm*kW, Cbarfo* Ptmc* and Fifth 
Avenue, CHICAGO. 





No Money Down 

Not a pettily to pay until you 
r&cefvo the clothes awl rind thatn 
riatlslaetory , 

Then Pay $1 a Week 

We aik for no amount? and na ref- 
erences. Wc trait my itonliy per* 
■ on anywhere in the United StAKB, 

Thrift the nuwt liberal clothing oflor 
over mudB. Jfo luuit^r whuru yon live 
you can bur tiJiiti timda clothing bj 
mall direct from our factory at loweat 
casti store prices. 

$ 15 .nd 18 



Suits, Topcoats 
and Raincoats 



Wo are FI 1.1 ^ (j(J nfllfif tlifKii |r*o4 rlnltiijs rtn much 
eauf (tifmonl Icrtna b«fcU^a K'£*rat'0 iiOiJior th« llTlfljl Cr«iit 

Cluihii-rV ]n i Si li wi-eUI. We u)mi*to hlvm* in the [irinrLjFal 

Cit.LU mill | i-i% i‘ LH'H.ir StUfjUiRJ cu>l:<.iiuti7> ou ihrr l.-ki. 

tree Samples end Price List 

iS : l : i , 1 1 ] l ^ nf 'S-phliy ftprip|r |Walflri|il«j ptiti) IIU aiid Him>hiv 
■uetit HI uiK imhilei ft«. Send Iwhjl. 

(iDimEiirnaC rating Diia iitilLsrjn ■]■:*! La r, . 

MtNTEfl £ ROSENflLOOM CO. 

1 6 SL Raul Street Rochester. N, V, 




cyciotem ctaxrou cyaotw nturftf; 

■HUWINC ItSiWTNO i'PAWIlifi HHMN6 

burr l Hutil.. tJurr^ 









HALF 



The Heart of Enterprise 

Cj 1 he Architect, the Draftsman, the man who plans big undertakings, has the 
advantage of Working in the very heart of the World's enterprises. He Ls the 
center about which great prefects grow. The “boom"' that transforms the village 
into a city with such startling rapidity is often the development of an idea that 
springs from his brain, 

€ If you are a young man with no well defined idea about the future, an older 
man whose present prospects a» not alluring, would you like to occupy such 
niche in the world’s work? The study of drawing U the first step toward 
preparing yourself for such a career. iJThe American School of 
Correspondence teaches all branches of Engineering and Technical 
work. We believe our books offer the heat, chance to demonstrate 
d the superiority of our regular courses of instruction. The 

Cyclopedia of Drawing 

is compiled from representative instruction papers of the School. 
It is thoroughly practical for home study work — every chapter is 
complete in itself — every subject is thoroughly analyzed, dissected end 
discussed by competent authorities. It is entirely free from purely 
technical descriptive matter so easily misunderstood by the layman. 
It is also a complete authoritative reference library for the Technical 
Man who wishes to use it for consulting purposes or to ” brush 
on his week points, (J To introduce the the School's courses 
the next 30 days, we are making a special 

PRICE OFFER $12 instead of $24 

Sent 1 1 v prepaid depress, If natlsfactory rend tS within live daj'S and B3 a month Lhcre- 
u'h-f i..j iLvts month*; otherwise utility uu to send fur Itaeni. 

r ,/ */.„ pJtnnfprf StKhiSiMl I>IW*r|lUI- AKhittCtUSl IrfittcrlD^^i^ll Hid 
- tn * Jn ^ Render] utf — Arriutwtnral Emwintf .* 

1 ■rsi 1 .'- iriff -Shades and Shadows — Homan Ordcnl l«f Arehiteeturti — Working lira winics — 
M ■■ h' I : I in- Drawing — Shop Draw] njtw ^ Mwdlt I ue Lwsljjn, — TUi*UiLLliinff — Sluwt Metal Work 
Licbta — RoofLo* — Cornice Work, wit. 

tour ToJi^mE* »<**(?» IftvlUfk. 1,000 fiatM* Half Rod ItmMO, Marblad o-dn^n. Gold stamped, 

AMERICAN SCHOOL of CORRESPONDENCE, CHICAGO - 



tip 
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We Can Fit You In A FeyyMqnths .email 
Tor a Responsible Position 

Paying “25 To ^50aWeekS7 


DRAFTING 

IUCHT BY DRAFTSME 


WRITE TO DAY t 
AMERICAN DRAFTING 
1 ,-a‘COMPANY^' 
I7l P.O.Box ! 57 -m . Hew/orkNY 





Learn to Run 
Automobiles 

Our courses of study by mail teaches 
you an easy and pleasant way nf earn- 
ing from £25 to £ICHI a week. Our 
grftduutt^ans recognized as exerts and 
jiomUtniis geek them. Von Income a 
chan ItVur, garage manager or unto- 
saleatnan. Write fnj tree toollet nf parEicBlars. 



NEW YOKK SCHOOL OF 
AUTOMOBILE ENOTKEERS 



146 West 56lh Street 
New York Gly 



f Continued trom Pa^e 'Tii^j 

"Pit irthr'rj I tm't him. rind. (hr uni big an etuply Hugaf 
box towinli? me, tie bade me be seated. 

"This is Wilton, a friend and countrymen oC mine," 
p-ald be, jerk ii ip bis bead towards blit companion; atul Mr, 
Willi Hi pw Ve me a hearty b:i mishit fce, hut a rasher surly 
loop, which, hewerer. softened noticeably as boou an 1 men' 
llonerl ihe word “whisky." 

"Are jnn In Ihe inn hops nr line, loo 7” I nuked. 

"Yes'ni/ 1 ho pructed. "Hubs of the next camp lo rap* 
tain Jlmwn’fl. " 

Then t ’a | dii In Brown solicited tuy Imprecision nf my up- 
river Journey, which 1 duly gave him. 

"Where did yon put upl?" lit ticked, as aeon tin I bad con- 
cluded. 

"At Courtney’s. " f replied. "nnd a liiirfe Obliging innn 
f never mine across in all my life." 1 

"H-ntl" fame from Hie cn|duln. 

"Te*, and I don't think l ever met a be tier- look I up man, 
either, " I Went on, "At first | couldn't make him cut at 
at l. He deemed po refined — far too well educated a mau 
tt> he a mere saloon ^keeper. But ihey told me nf ter wards 
that he had robbed a bank In the fttnles where he was 
employed — forty thousand dollar*. I think It was. and that 
explained lt,“ 

At that Hiinni'nl, to Ihe arciiiii;jaiiliiiFnt cf a pecnl larCy 



DESIGNING AND DRAFTING 

PrteUul virtlai irtalifi; AtluiaMlE, Gu Mfkui EiptiUmenliiE w*rk i jptrhEIjr. kill «4«i will receive prompt -atleatlna- — 

MOAKLER £y BILLINGS, - 150 NASSAU ST., * N, Y. CITY 




PUNCTURE PROOF SELF-HEALING BICYCLE TIRES 

Save you trmihle and money. The. best tire made. Nulls* turhs, plasfl and snaps 
Will not let Che air Out. Made from Mt qunlitf extra lough rubber, cliifl-TOTrn 
tension Tub her he [ideally c rented . ntitonmilc solid Ider, extra heavy tread* strong, 
durable, refill huL Accept no i rnltatinDB . Guarantee tap on each tire. Order 
al mle price, Give site tire wanted. Cut pnro catalog at 
Bicycles and Sporting Goods free. Dealers wanted. 

THE VIM, 68 Lake Street, Department T-32, CHICAGO 




^v’vyriifi^: 

ffiQflATtSCl 






WHEN YOU SUM IT ALL UP, THERE IS NOTHING LIKE A.k 

Splitdorf Ignition Apparatus ^ 

for Economy t Kfilclcocj and Depend fddiity, fto per cent of American MotortetH nee 

it In preference to till others. 

C, r, SPLlTDOST n 17 Vandowator Street. NOW YOKK 



MECHANICAL DRAUGHTING 

■ ■ PRACTICAL WORKING DRAWINGS FOR SHOPS. DESIGNERS, INVENTORS — — — 

P. G. STEARNS, - 39 HENDRIX STREET, ■ BROOKLYN, N. Y. 




Wanted 

I sample 

Writ* for SMcml Offer. 

11*07 Models $10 to $27 

with Cn 4 *tEr. Units iTiii Puncture Frswf tires, 
it+irs * i tme aiMtri, ««n 

all *f beat makes # * *0 

t Second-Hand Wheel* 

-EStt™ $3 to $8 

Great Factory Clearing Sale, 

Wc Ship ml A^pnivftl a ctni 

tkjwrii. pay the freight and allow 
TEN DAVB* FREE TRIAL* 

T if M.cotia tee-bruk ee .sundries, tie, 
half usual prices. Do not tray till 
you our catalogs. IVriit at 
MEA D CYCLE CO,. Dept, ||^Chieaeo 



Agents 

in each town lo ride and exhibit 
3007 model, tP'r 

hliHt UouiatM 



ffiS* 

rial 



straEnpiT cough, Wilton put kla hand awlflly to his hip 
pocket; bur Cant tin Brown as sulflly grahlwd his count ry- 
EtiJiii'8 wrJat, l he while h« wbis^tH someth lug into 

ear. Then the skipper’* big foot triKl u[x*n my top« w ith 

Rm:h force that I meld Imre bowled out with the pain. 

T (outdn't for the life of me Imagine whnt It meant, hut 
it was a hlut of some sort, that wn evident, so 1 Uri>fc it, 
snfl I'Ci amt 1 tillent. loiter on, in Wilton * absence, the 
captain, explained. 

■ T wonder he didn’t put a hdlTet through you," ho 

smiled. "He meant to, at first. Wilton is CfflirlTwy's 
brother under another name- and they did l hat bank Job 
together. 

"Yon must keep a (lose fongnr In ynqr mouth about 
here." he continued, "Courtney was followed down tierfr 
tiy a Blnkerton detective. He couldn't arrest him. hut he 
put a alx-shooter under his nose and scared Courtuey Into 

(OcoUwood on Page IW) 



A dnoly llluatrutad mfinthly magazine puhlSshluB prsctlcaJ educational articlw 
On nil branches of el metric I Ijr and mechanics. Complete directions and work- 
ing drawings for making nm and gasoline endues, dynamoa and motors, 
furniture, wiring Instruction, wlrala&a telegraphy, median leal drawing, oM\ Three oginlhs’ trial ton cents. Fifty cents a year. 

Bmui 



ELECTRICIAN AND MECHANIC 



(latalogue o( eluetrlrgiand m«ckndMcal booM free, F. IL fiuiapiou Publish lu|; do., B JBucoii Ht.. 



Man. 
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Cash Profits 

Pile Quiokiif i 

et Started 0 *U? 

Tjft IUe If.] I youth® nnme Of this nmr and many 
uthe^fl who are making from fid to a day and 
up wards making the*B Mir&'lo Concrsjte Pipe 
on ns/ AIlrHL'Ie I'jpo Molds. Write me today, 
i'll snewtr yon penoudlr, and make you 
special proposition Lf you START NOW w tie re 
you live. Jin experience is necessary, it 
won't cost you a cant to investigate, Ft 
Book Explains 

Miracle Concrete Pipe 

and lim*- easily yon, as an, In dividual or 
Contractor, can make money last with my 
Mirada Molds. Aly Miracle Molds quietly 
pay for themselves. l make you 
i? pedal prices ami terms. The first 
5' feet of pipe you make pays for 
your outfit, Sal la at a profit of SO#, 
to 3S>$ , according to esp.e. Make 

|.i|j.id 4 fc, i '2 IjhcL-LH ItL dlatiietpl', (-il 3 li.i r 
bufvsl fir fe’U Cml. Cipicrrtl 
•* tu knnp[ ttitn e-Fa] 

IX-' n l miss til la. U'riuj for FHI.b 

a. u. MtfttCLt 

Pres’t Miracle Prwwpfi stone Co. 

?S7 W*lderfit. , Minneapolis, Ml tin. 




“Hercules Detachable Cover” 

Tho most wonderful invention in the Auto- 
mobile Tire Industry, Agents wanted 
everywhere. This U a big seller. Terri- 
tory being rapidly takon. Write today 
for booklet and prices, Speet.il Induce- 
meets to dealers and, supply houses. 

THE REPUBLIC RUBBER TIRE fi SBBE CO. 

440-4SI West 53 d Street, N* V, City 




I [ ■"fcx - . Zt wiciuTEBfn 

L%DW SB** 

Wear “Lttholin,” Waterproofed 
Linen Collars and Cuffs, and save, 
\\ iped uitli damp cloth they are as 
fresh as when new. Unlike celluloid 
t ant ^ rubber goods they are made in 
the latest styles, are f * np- to-date ,** 
and 1 ‘ chic. 1,1 Look well, wear well. 

Collars 25c. Cuffs 50c, 

If rut in stock at your shirt stm', lend style, site, 
mimni-r v,m ■ T£rt , with '‘ffllittaaci'. and we will mail, toanr 
aa drti-i, postpa | d. C ft tjt/apttr free #u request, 

THC I' I Hi; It 

ti Waver I y Pt#:* 



CO 



The ONE and ONLY Folding Bed is the 

SAFETY FOLDING BED 



The First Sensible 
Adaptation of the 
Folding Bed Idea— 
and the Quickest find 
Rest Seiler in Its line 
on the market* 



Heady for Occupancy 

SOME REASONS WHY 

Doett rot attempt to lmt'ate any other piece of rurolture^eimply folds up 
m. t h if the way, presenLl la 4 a pleas] tig ftp pearanco with Its handsome d rape r y . 

It coats tea 3 nnd selln more on^Jily than any other bed. When In use It looks like a handsome brass and Iron enameled bed. 
It cannot get out of order ; there are no d is satisfied customers to pacify— no coin plaints to meet. 

Will nut scratch or mar a floor- a unique system of ball- bearing caters insures this. 

Every part is j natantlj accessible* Mure sanitary than any other bed— cannot collect dust or harbor vermin. 

Springs are the latest and beat construction— will not sag or work loose. 

It Is perfectly vent baled, whet) either closed or open. 

The trim of either brass or plain enamel meeting any taste— flu] Khad In all colors. 

For Sate by eiH Eumtture THsih> nt — ■ ■ ■ 

SAFETY FOLDING BED GOMPAINY, Ltd. 



Harper Avenue and Wldftlan Place* Detroit, Mich. 






PJcaxe Mention Popular Mechanic* 



rOTVLAR MECHANICS ADVERTISING SECTION 
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, fm? w e 

: manufacture a 

) } ii^iHTi m system X 

L*L” / 1 

* for Huhtln^ ^nrtorlesi 
NliapK, htore* nail llouieo, Ebat In 
fur auporlur and more owmomliCHf 
tbah either nr Electric ty. 

Burns Gasoline or Alcohol. 

In sending lor our description and 
i l Joatral ed catalogue, p lea*e t o i l .1 
u h m rough draft, .tfivlqg dlmon- J 
H-iOLiS of pour fiiri nrj * K 'iO|3-* 'y 
dtorw nr hmur unrln-ewLlI 
ek^rfully fiHihl ytin an estl- 
m fllo fi >r tint] I in g.tog Plbe r 



with a IV w im la wbicti 
wJU, ttl lea^t. t'ji.LDS'H 
l you to atop Buad 

think. 



WUSSW 

i^utt ufiir, 
coHP*jir 
1* 



THIS THEN 
IS Til 
ANNOUNCE 
TIUT 



THE STANDAHIl- 
GlLLfm LIGHT CO, 



932 \h>- Huldetl 

CHICAGO* v. .v 



St., 

A. 



ICQKDHFCflli SAFE 
AND DURABLE 
A CHILD CAN QP£PATE 

this System 



WORDEN'S WOODEN MINNOWS 




if'nmr ii’nt 

id ie ■. ■:■! -ci hili . Wt iih Imw trrhl, bxdJ, aitKfccd la *uch a kutfr-J M to «iMt U* Hat to 
ckuinlWriMlf ndMtori. Sand, i mrii 1W ™t kM C*l|lofu^. 

WORDED BUM TAIL MVG COUTW, JW $mh NtaWsm SortN B«*i. NH-J 



noUSH.j SEE-SAW 

^V^RlOE** aftSftartUTyW-tlciiaBEaivtol 

- IS FOR HOUSE USE THE TEAR ROUND 

THE MEWT.5T AND MOST ATTRACTIVE 
AMIJ5ER AMD HEALTHFUL EXERCISER 
FOfl CHILQn&N 

STANDS UNIQUE 

WRITE TO-DAY FOR CIRCULAR 
EDWIN D. SMITH 
RLCfFT Z4L FOURTH WE. PITTSBUW.PA 




Before You Invest 

A dollar In nnvt-hLng set my book “Flow to Jtidfce Invest- 
inents." molls you all about overruling 7011 siionld know 
bofo to tub king an)' kind of an Investment either lor a largo 
or small amount . This book give* tliu soundest advice and 
may save you taany dollars. S-end two-eim t stamp tor a 
corf; rio ft now, _ r 

fen (l your name and address and gettbfc Investors’ Review for 

3 Months Free 

Thin will ka^p you reliably posted on tmIoub kin da ml invest- 
ments. Address 

Edttot IHTOTQRS* REVIEW, 1441 fail Bid*., CHICAGO, ILL 



(don eluded from Pa^e 7(H.J 

giving up a part ton of his haul ; and WHiun at Aral took 
j'hju for jiiioilLer Pinkerton h?1 1 h p come after the balancer" 
Then J understood why Wilton's hand had gene to bin 
hip pocket no swiftly, l was surprised, naturally, for 
there was no likeness between Willem and Courtney, nor 
any thing else In suggest a connect Joil Rut what Kurprlaed 
me most was Captain Brown's sub sequent confession. 

"We're none of us angels down here, you know." In- 
saM, smiling blandly. "Wo stay here been use we're obliged 
to — not for our health. l J il very much like Lo have flii.*thpr 
peep nt a certain tittle New Jersey village, but l daren't 
move that far. I should be nabbed. Yen Kee, I wa* run- 
ning 1 lie eotiijici ny 'h ship from New York to South American 
ports fur many years, and all of n sudden 1 got sick of It. 
it wjih Umber 1 was carry lug. atid l Just steered for Cuba, 
where folks dull't ilwk awkward quest Jons, docked there, 
foil ltd OUO buyer for Hie timber anti another for the vessel, 
Lm1 It at half price, and — well, here 1 am, " 

Thereafter [ resedved that, at least during my slay in 
1 hope wild regions, l would reverse tbc ttsim! sentiment nml 
liw,>k whh suspicion upon every one with whom 1 might 
eli Mice to rub Shouldem unMl he Hh-uuld prove himself 
worthy of my better opinion .—Manchester 1 England ^ 
livening News, 



NEW BOOKS 



KELLY'S DI&ECTOEY OF MERCHANTS, MANTJFAC, 
TURERS AND SHIPPERS OF THE WORLD, This work, 
containing nearly 4,000 pagea of valuable Information, and 
representing, as It dm 1 #, paluatnking research ami vast 
expendlmrc of time, laljur and expense in every coun- 
try on the glnl^e, cannut fall to bo i>f JncaLculable a^- 
vl^taiicf to every Imflinesa Juan the world tm-r. The 
ituti? cover every conn l ry T Kivbig with each n concise aia 
list leal account of Its financial position, Jta porta a Ltd 
principal towns, wllh a short topographical account a ml 
the population of each, together with el afc&illed lintH uf 
the rolled!*. Bankfl, Manufacturer a, [ mpurtera, lvx]MiL-1ers, 
Merchants, Brokers, Shipping Agents and Jabbers, All 
uude hoadlhL's arc given In kuglish, FYench, and the pre- 
vailing Com mere la l lfiugouge sinikeit in the t-ountry taken, 
that the book t-fiti be readily u*eri by people in any 
country. The book la Indexed to CountTieN. Towns and 
Trade®, so that it in pnftslhle to lwk up the trade of any 
one city, or take out nil the rumen given in the hook 
of any one trade. It is also indexed In French and Ger- 
man. I mporUTK and 1’ snorters- will hnd here Informal Ion 
that they might search for elsewhere in vain, a ml in such 
(-oneiKe, praetlrnl form, under -juf-h careful clonslfl cation*, 
that it Is acquired easily^ The work Is frequently men- 
tioned a® an sutbnrity iu consular reports. The new erfi 
tlon has hern revised and enlarged and In up-to-date tu 
every gmrclcuhir. The Kelly FuhllshEng Co,, Ji Beckman 
tft-f New York. 

MODERN AMERICAN LATHE PRACTICE. — Ry flBear E, 
lVrrigo, M. li, (To Eli, 4115 pp.. SN JHiih!. Price, *2,ra1. 
The Nnrtnan W- Henley Bubllablng Company. New Yuris. 
Lathe history and rein t Iona of the lathe to njattufaelurlnt; 
are given; also tlescrlplSou of devices fur feeds and 
thread-cutting mechanisms; Jallie dCnlgn is dlfiiiuased. 

HENLEY'S TWENTIETH CENTURY BOOH OT 
RECIPES, FORMULAS AND PROCESSES,— Edited by 
Gardner D. II Is cox. M. E, 7^7 pp- Pris-c, cloth. |3.0<i; 
(Lirue-iiEiarters French morociM, JLOO. Con talus nearly 10,- 
imK> selected, &cleutlflc t chenilcnl, leclmlenl and housebohl 
l'VH'lpes, formulni' and prcaiessE's fur uae In the laboratory, 
the oihee, the w r orkslLfip and in the bathe. All the old 
rerJpns that biti> stood the tost of time Jire here, ns wetl 
as all the now (mfti. The Norman W. Ileuley Pnbllshlua: 
Company, Nciv York. 

PHOTOGRAPHIC CHEMISTRY. — Tlluct., T«l pp. Price, 
flu renin, 

SANITARY CONSTRUCTION IN BUILDING,— 1 1 Euse,, 
IfHI pp. Prlrv, fl.DO. 

TEXTILE FABRICS AND THEIR PREPARATION FOR 
DYEING,— Illusl.. IdO pp. Price. *1JML 

COLORING MATTERS FOR DYEING TEXTILES.— 
llliiHt., 1(30 pp, IT lee, |L0n. 

MOTOR BICYCLE BUILDING. — llluat HHi pp. I The. 

BO eentv. 

David McKay, publisher, Philadelplila, 

QUESTIONS AND ANSWERS FROM THE GAS ENGINE. 

—Cloth, 275 up., fix 7. I 1 rice, *1,150, These questions relate 
lu the deeljrn. eonairuetkiu. operallnn and n-pwlr of gas 
and gasoline engine*. The (J«jb Engine ruhlikbing Cuiu- 
patty, Clnelnuati, Ohio. 

ADVERTISING THAT TELLS. OR HOW TO ADVER- 
TISE IN A SMALL WAY SUCCESSFULLY, -By lieu. Carl 
Mares, Hlu*t,. 2nfl pp. 1‘rlee. HO cents, Guilbert Fitioau. 
Su Fleet St., London. 

FORMS FOE CONCRETE CONSTRUCTION.— Ify Sand- 
ford !•:. Tinnapsun. Bulletin No, IU published hy the Akhi 
elation of Amerlean Portland Cement MatmfaciurerH, Phila- 
delphia. Copies free ou request. 

AIR BRAKE CATECHISM.— By Robert H Blaekall, 
Nearly 400 pp- IlIuHtrated by folding plates and diagrams, 
price, *2.00. A enruplete study of the Westinghouse equip- 
ment, Including the Schedule K T Locomotive Drake Equip- 





ifieni; the K (Quh:k£eivlre> Triple Valve for Freight 
Service, and the Crow-Combonud Pump, S'earlj *,i»nO 
t|tlFilhiliJS anrl nnnwers. The Nurouiu ff, Henley {MtilSuhii^ 
Coiupeuij, New Tort* 

IGNITION, VAPORIZATION. INSTALLATION AND 
OPERATION or A GASOLINE MOTOR- -Published by 

United Manufacturing Company, ikdinrit, Mich. Price, 10 
H,-ent«, A booklet ia«|iJ flint ling the purr linger «f n bant 
Whir with a practical knowledge of the prlndpteH in the 
IliSUfc Hill Loll uud (quern l km of the eauie. 

MODERN STEAM ENGINEERING In Theory ansi Prac- 
tice- lly Uanlner D. Hb*cox- Al. K, llltml.; 1ST nm 
Cloth. Price, $U.OO, A cumplvte Nairl prartlsiil work 

ilen ling with all Itie branche« with which a i»™inrn nii- 
C nicer he familiar- Forty -two lutile* of the prop- 
erties and him 1 1 lest Ion of in It* vjirkuts uses it re 

Enei tided, uinri nearly iioo qQp*thiiia and nimwers. The 
Norman W. Henley Publish lug Co., Now York. 

SPACE AND GEOMETRY in the Light nt Physlolngl, at. 

Feyt.-h.nlng leal mid Phywiiril Imilllry, By ln r . Erutwl hljlfti, 
From [be slernjan. by Thu*. I. McCormack. The Upt-n 
Court PuLdinhing Co,, Chi rat go, Tblu work ought to l in- 
read and, i^iudered by every teacher of matliBiEiaUcs ami 
hv every educated parent. Physiological »pnce, «be tapm-e 
<j"r touch, the space of vlMon. the apace of addition, the 
spare of geometry, the agreement sud diftereue*-* uf 
these, feellnp:‘i, of motions and velocities and noeeiersi- 
tlotiH, the biological function* of all Ifcene thing* — sue- It 
are Hinting the atriklng themes here treated In a waj 
scarcely le*a remarkable for its answers than for Uh 
questions. 

CALIFORNIA ANNUAL, Price, M cents Complete 
summary of California condition*. with history, toiiog 
mphe, soil, climate, irrigation, etc. Full induct rial stn- 
tistir’s. ulso fi]]|-piige totHigrupliLeal map of rulifurulu. 
The California Promotion Cuumilttec, tsau Ft*dcb»w, 

PROBLEMS OF THE PANAMA CANAL- Ry Fi-ie.- 
tleu, Henry L. Abbot. llluat., ^70 pp Cloth, Price, 

Cod tains clear Information respecting the teeb- 
ftlrnl problems of the con re met Ion of the Panama canal, 
Including eilmatology of the Isthmus, physics and hydraiu- 
lies of the River Cb agree, cut at the Continental Divide, 
nnd dlHcussIcm of plana lor the waterway, with history 
from i8SKi to date- The Macmillan Co,. New York. 

» ■ ■* ■ - » 

NEW CATALOGS 



THE BROOKS BOAT MANUFACTURING COMPANY, 

origin i al oth of the pattern ayeleiit of boat building, have 
just lulled ati lula-TCHlIng catalog telling all about their 
patterns and II Lustra ting the construe l luu of boats by thin 
method- Knocked down boats, boat frames and all bltids 
of pleasure craft are doaerlbed. 

EXAMPLES OE CEMENT SIDING, a new rarnlog Isaued 
by i he General Fireproofing t'o,, Youngstown, contains 
many handsome views of residences and bualueHR buildings 
in which the metal lath and cement conflUBtitm has been 

ufled. 

SOMETHING ELECTRICAL FOR EVERYBODY,— 750 

itluat., 144 pp, k JneltideH electrical products In fill branches. 
The Manhattan Electrical Supply Co,, New York, 

CEMENT-MAKING MACHINERY, — A handsome Ulus 
uali'il catalog published by Power & Mining Machinery 
Company. Milwaukee. All the apparatus used, In Portland 
cement "fuc Luries nre described. 

A TREATISE ON MARINE GASOLINE ENGINES- A 

handsome GO-page lawk with over iflHl lllustr* lions, dis- 
cussing marine engine practice In general, and telling how 
l„ install g&uullne engines in boats, Price, 10 cents. The 
Ferro YLachlnc A Foundry Co., Cleveland, 0. 

EQUIPWENTS AND SUPPLIES for Contractors. R*ll- 
nmds. alines and Mills In the title of a large eloth-bound, 
illuetnileri catalogue published by the Henry J. McCoy Co., 
New York. The honk is exhaustive In Its Hue, couluJnS 
many tables uud other valuable luformutlun, and lu fully 
Indexed, 

-♦ * + 



A WOMAN OWNING A FARM at Watikon, WJ*., which 
Is overrun with prairie duga. S'- reported to have funde :i 
contra t-t with certain English lord* to fnmtsb 'Miirr" 

lit each, The EtigliahmeD think it wl]] be Jolly ntwNrt lo 
bunt them when turned loose, Am they nre about as litrgc 
and quick n» rata, the- noble lords ure likely to conclude 
that they themselves have been made sport of. 



0 PATENTS 

t_i -u- I Y5- u m m k, Itt, kin 



TRADE MARKS obtained, 
defended and proftecnted hy 
AJoxander A Dowell, Patent Low- 
Ratsb1ish'-<i lk57 r ] L, F,” AST Rli At-, N. W. t 
SGTON, h- C. llouk uf IMurnadion ianit IlthE, 




The Henrique Water - Motor 
Bottle-Washing Machine 

l^ used on High of T-ow water prE?ssuro. No Friction to 
hind or the speed or power as our motors are ilII Ball 
Itearlngs* Most modern oconomlo motliods In the use 
of washing Itottlo HlaBses of any sUe or thapo ; will 
make 1.200 to 1 ,. f jOO revolutions on aO lbs, water uressuie 
and dovolop mom power Ilian any other Water Motor 
In ojrigtonciL Will give the same spued as elecirlo 
motor with far less expense, En cities whom meters 
ate used, the cost of ope rating our motor Is very small, 
only two cents per day. Specially recommend ed hylhe 
Phihulelplda JVlll k Bottlers 4 Ex cliauge w ho have used It 
four years, washing from ft, non- to a^OOO hollies dully; 
Wholesale Liquor & Bwsf Battlers, vlne^ir, pickle, 
mustaril add sauce 1 Kittles of all sizes and shapes. The 
more pressure, the more power. Every word hero Is an 
ahsolute fact, giiut-iLiiLeeu as repre'seciieC. Frlco of our 
Bottle Washing Mach loo complete Is filtum F, O, K 
Philadelphia, weight 40 Ihs.* space ids pj inches. Wo 
make w ater motors from $s.on up. Agents wanted . 

The HENRIQUE MANUFACTURING CO, 

69 2 7 Greene Street :: Germantown, Pa. 




SLIDING FURNITURE SHOES 

Do not wear holer In c.arpetfl nor serstoh ftoova as 
casters do. Write today for par l k-U tars and OFFICE 
TO AGENTS, 

FAIR MFG + CO-* 9JS 5th Street, Racine- Wis. 



Let Us Be Your Factory 

^Yrite for fHtimate on any article you want 
iStam pings, models, c^xiurr. 
work. ^Vrito for “TIio Silent Ph rtnL , 'r. ,, 

THE GLOBE MACHINE & STAMPING CO. 

3610 HAMILTON AVH„ N. E. CLEVELAND, th 




API! 



MFC, DESIGNS 

CH AND RAPID!, 

WC 4 H, UL 1 , Jt. 



Ciaairclji |jn bin'll? n Sheri Irltt. lik) tpo r«iut 

ESTIMATES ON 
Pattern* Foundry and 
Machine Work 



“Our lyitem of DETAIL DRAWINGS will nave you money' 




The Sun Never Sets 

Ufueai tuc 

BRILLIANT LAMP BURNS 

and no other light is half so good or eftryp. 
It’s economy to use them-a .saving of 50 to 
75 per cent ovar auy other artmcUtl 
light, which is demonstrated by the 
many thousands In nso all over tho 
wo rid fo r f ho Last nine y aa rs. Write for 
F. M. catalogue; It tally all about them 
and our systems* 

BRILLIANT GAS LAMP GO* 

#3 St., CBlckfo, ID. 



Plf’flflC? Mrn-Hoit Popular Mechanic® 
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Geisha Diamonds 

TUB LATEST 3CIB5TLHC PISrtlOVKHY 

Bright. spnrliMtifTs beautiful, For bri lUnacy 
the? equal rhe tjenuinG, HtEmding nil I^hE Jina 

E «k7.]o On n twentieth tli« fTpense, 

h ' il L froi 1 with i:t tv i J epii' ot I’litEnmulLoa, 
For particulars, prices, etc., address 

THE R. GREGG JUFG. St I MPT. CO. 

pppl K,M E. Tu Riinn Htmt, » CbMsfOi IIL 



ELECTRIC 
NOVELTIES Jr 
SUPPLIES it 
WHOLESALE 
PRICES 
ts AfiVOIiL 
CATALOG 
ftr STAMP 


75c Flash Light 75c 

The Evor Heady Flaab Ltsbt all com- 
plete rt'hiilf* at $ 1 . 50 , gives Tlauhrs. 

You rimy ri pi’ are one af Llie^u HlKbGmrlii 
Elect rlc- Fiatili LLsfbLs lor "lie. 11 uceoiu- 
pntiieil by the urldr#(WPP of fi ek^trirlftns 
of yon r city. Foabage Ultra Ihc. Addreee, 
JOHN NELSON ELECTRICAL CO. 

Dept, P., Kewanee, Illinois 




1 NOTOI 

^ -J 


1 - CYCLE OR UURCN 

■t PMALL COST by liiitg cn< tif 
n-l? Attach dua OuttLIi. A cem- 1 

plvte llnpcf FiniwIiHl Mftota itti fp; r| ,, 

Nk Kciiiili Tut in |i- fi>r Kifij’cLc.AulHr- V-f : 

Ho fin* cr tfeo-J JLL 

l I itunr- for cfctilogn*. Jrul 

jA STCFfEY MFG* CO. 

^ ClrattlAvt.S JD 111 M.. PM Iv^EpMi \£¥ 


MARINE MOTORS ^-<g^ 

W* Furnish Cistinii and Drawl net Complete. 

2 Cycle. 1 , 2 , 3 or 4 Cylinder. Circular, 



Brush & Hudson, 257 A Winthrop Street, Brooklyn, N. Y. 




“NULITE” 



m 

VAPOR 
GAS.... 

We rnaoufaeture Table 
Lamp#, Wall Lamp#, Chanda- 
tiers, Store and Street Lai nip Shd 
The Largest Line on the Mnrlcet. 
our Free Catalogue and prices , 

CHICAGO SOUR LIGHT CO,, DepL c. 




FOE 

home, 

store 

AND 
STREET 
Agent# nr* 
Coining 
Money 
Systems.. 

Write for 



CHICAGO 



COULB EOT STAND PROSPERITY.— That pnmpertly U 
eften n severer test of character than adversity is iliiit 3 - 
t rated sir 5k hotly in (he case of the minor. Lindsay D. 
I licks, who was buried. 17 days in n mine at Uu ferrule Id. 
t.'ah Many brave men risked their own lives and to Lied 
rnevssantly to save a life which Hicks ha* recently mnde 
run attehipfH to throw away hy stepping In frwht of a 
moving engine, Once he was prilled from; the track, and 
once be was knocked ^fT by the engine without aerlisiis 
injury. Why did he do It 7 Afraid he may be obliged U* 
go to work again and earn bis living, after Tutting the 
luxuries sjf IdlonesH as a museum freak E 



DO 

YOU 



SHAVE YOURSELF T 



Then get a brush, the hairs of which willMwroomB cut. 
Our new e verlastihq shaving brush has the hairs 
cemented nnul set in an aluminum ferrule by our JaRLertt 
prmitiss ; go •iTTuntut.NL perf hc L tor L hrCO y ean\ 

A ntip bi'ush free if a singia fcair cornea md. 
SPECIAL: To Introduce eur catalog of razors and ACa 
sugpiic!* for home shaving, we alter this 7&c brush fur A v« 
Complete Calilof on home ihiirln| FREE, 

HOME BARBER SUPPLY CO., EH3 E.Madleen St Chlct** 




FnmmiB trills Itorw Slices— 11 11^0 
*<f ihfrli'jtmL sled. TciHinaLil wilh so- 
rhtiuu aii'l e*tfcl.>a. lUr-“8 frrls SSe. 
I'biif pocket i-ii- ii for brain Ionic. 




WESTERN PUZZLE CO., ™ sl, St. Paul, Minn 



How to Make a Paper Boat — How to Make a Barrel 
Boat— "I low to Make a Wit lor Wheel — How t». li. ike 
Your Own Fishing Tm-kb* — Temporary Camps and 
How to Bnlld Them— Permanent Oiut>S an- 1 How to 
Build Them— How to Build an Imitation Street Car 
Line — How to Make a Water Bicycle — How to Make 
a Miniature Windmill — How to Build ah loe Boat— A 
Novel Burglar Alarm — A Mechanical Ventriloquist md 
How to Make It — How to Make ;i Hnot-ltm kLug Cabi- 
net — Renewing Dry Batteries — How to Make Water 
Motors — How to Slake 4 ‘Antique” Clocks from Up lo 
date Materials — Ignoring a Clock Dial— Flow to Make 
a Windmill of CMie Of Two Ho rw= power — 1 i oiv to Make 
n Trap for Rabbits, Bats and Mice— How in Make a 
.Small Searchlight- KL-’S of Many Kinds and IIow to 
Make Them — Jig Fishing — Ikiw to Du ornamental 
Iron Work — Ornamental Metal Guards for i>p> -i Rre- 
rUccH — I low to Make a ETopelllug Vehicle— How Jo 
Make a Water Tele.^cepe — How to Make Pnprl Bal- 
loons — How T' 1 Make n Hectograph — l seful Articles 
ami Ornaments Mu ilc of Old BLyile Paris— Devices 
for Winter Sports, How to Make and Uko Them — 
Coasting Sleds, chair BieEyhs. Totogpnn Slides ami 
Ski* — Mow to Muke liutdHT Stamps- — 1-low to 
a Raggaste Carrier for Bicycles — A Water Candle- 
stick — Boy's Hand-Power Amo. How Mudc — How to 
Make a Pair iff Dumb-Bi-lTs — How to Rid Your Yard 
Of CatH — ilow to Make ah ICaSel — T* Light & Gas- 
light Without Mati-hei? — Things h Tii.y Cun M'ake • • I 
of Old Bleycle Parts— How to Moke a Wind Pro- 
peller — -Photographing from a Captive Pul In- -it — IFw 
to Make a sit[i[de riurglur Alarm — r I'o Make a Binder 

for Popular Mechanic# — How to Make n — 

Electric Rat E iter m inn tor— How to Make n Mini itnre 
Steam Turbine — H^w to Sih^ Through Your LJrmd - 
How to Make a We>od-TiHrti tug Lathe Out «f nn obi 
Sewing Ma hlne — How to EetnOVe Stein? fr"Tis Marble 
— How to Make n Turbine Engine— How to Make a 

Lead Cannon — How to- .Make a WireteRS Telegraph 
System— How to 'Make n Toy Battery Motor Lift a 
10 -Eh. Weight — To F'- ew Did l'r ■ li ^ — AV . - : i r 1 1 ^ v - 

p mull sip for Tents — How in Make cut Electric Furnace 
Regulator — How to Make a Simple Fire Alarm — How 
to Make a Bell Tent— Enameling a Bicycle Frame— 
A Practical ramc-n f-r Fifty Cents— Plow to ilake 
a Very Simple r urbluo — rower iff Small t'otU for 
Sending Wireless MesRage**— Hinging n Bell by Tcu ril- 
ing it Gas Jet — How to Ruild :in Eleetrle Entrine— 
Novel Elprtflc Molor — How to >ti\ke a Sa llo ni 1 - 'h J 1 c — 
How to Make a Nuvel HurpLir Alarm — SI rnple X-Ray 
si i perl men t— To liiilld a Merry Go-Rouitd — Another 
Electric Motor — Cse for nn OW Clifelr — To Make an 
Electric Pluto — How to Xfake a Telegraph Instrument 
and Burzer — How to Build a Model Yacht— How n 
h<-y Bulll a Complete Miniature Railroad. 



MECHANICS 
FOR 

YOUNG AMERICA 



How to Build 



BOATS, WATER MOTORS, WIND MILLS. SEARCHLIGHT 
ELECTRIC BURGLAR ALARM, ICE l30AT< WATER 
BICYCLE. CABINS, CAMPS. CLOCKS. ET-TH*^ 1 
ING TACKLE, KHT-S. IMITATION 
STREET CAP LINE ETC-. 
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T he Directions are Plain and Complete 
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Your Newsdealer will order a for you er sent postpaid for 
25 cents by the oublishers. Popular Mechanics, 1 fc'J Wnsh- 
j niton Street, Chicas#* 
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Buy Direct at Wholesale Prices 



SAVE MONEY ON TOUR RUSSES 



GRAND RAPIDS WHOLESALE OPTICIANS 

fil*2 l.miynrd Bulldiuj; Orwnrl KupJda, Midi, 
JIMeit lid tirfril fitlaslve Hail trier Optic 1 1 Roust li lie World 



mid gat deale™ 1 prrrill. Our patented "(X-uiar- 
HCiipo," the only accurate eye te-tv , ln-.it im- 
perfect fit, Sent FREE with Utustr.i-i I r. uCal-v 
of eye glares unci epectaclee. 

N|>ecla] Offey — We wlJI mall 
FREE a book of chemically pre- 
pared tissue paper for cleaning 
your iflaeeee lor 2 cent eta tup to 
pay postage. 

SEND TODAY 




THE VACUUM CAP CURES BALDNESS 
60 DAYS' TRIAL 

TtiA.iaaa.Eidf] cv rod . Our W 1DEKN \M TUW ( A I* * a k* 
L ixu jg rtw MtM'TtS CACli HA Y draws t la« to 

t(RO BcnJp and funoi t]s« lialr ID 14 liavt tisiinli.j, 

(rnwlL, iiim tiJklilDLcs w an.' pit' pi She, IjkI r f mti fall- 
ing git| Ot ■ i r<n Dandruff. UnnulaM And tiinaltlL f -u J . 
H® |*ri'l il W J ml LUb 1 A> cull j Wfcnt jjay if 

ir« iii«u*l. Im apt tin* f.tir ' W ritfl fpr f r«p tmoltliit, 

the nontax vacuum cap cq. 

Mi It A EtC U¥ BLOCK iJKMVEH, OCj]X>. 




you AKIM* 

NO GREETS? 



THAN 

YOUR 



I have 

tftuifh t tuore 
itjHi] 2 Q . UDO 
people How to 
Remember* 

It ti ihe uioii pr^iical 
and con i plut* mei.h&d 
ever devhed. 

My method in reasc 5 hu 5 ines.fi 
c a paci ty, aoci al e t and 1 n g, e ivea an 
alert memory lor names, fanes, 
h lj sinesa d e m LI h, 1 5 tud 1 o f,. Do vo tops, 
wilt, con cent ration, personality, sriSP- 
confidence, conversation, public, 
speaking writing, etc. 

Write me For iv free copy uf 

my lute rest Lbtf booklet, “Bmv t« 
Remember.” aim trlmJ copy rUrhlvdl 
exondsc. mu! mo haw etatplu mv 
memory t mining really ik. 

DJCKSON MEMORY SCHOOL 



Your Success in life I 
depend*; upon your 
rnoniory. 

I h*ivc reduced the urtof 
mfn Lorytoa science sorb at 
'll i i l m dinar y brain i 1’ d -] r- 

of v ct a Lwi up; far t s , li u ure-- . f an or 
Em u nr- i: y a-, iho CH re H l T l Owl. 

. I t V ac h Mil to r- 1 o p I r 'r (: e M i o sr 1 

a te w simpler u lea. No 
^weary itigort e< t ton s i ee^on s 
to inetnorjEv that require 
aMrony memory to be- 
gin with or Iona hours 
of practice. 

My inethed is si m- 
pie, inexpe iv vl 1 
and youcanuripdyj 
Itanyw here any] 
ume at snore I 



lii ( illicit t 



MY 

BOOK 



HOWTO 

REMEMBER 



7(5 The Auditorium 



Cl HUGO 



25c. BOOKS 25c. 



ELECTRICITY. Tlj{* study of, unci Hu laws for he- 
gi liners, comprising the |nv« of electric current gen- 
eration end flow, Ob ms law. galvanism. magnetism. 
Induction, principles of dy nmnos and motors, w Irian:, 
with explanations of simple mathematics as uppLIod 
to electrical ealen la t Ions, 15 y N. II, SebncLiler. U'itli 
rm original illastratians and u lahlea. cents, twist- 
pald. 

DRY BATTERIES- A practical handl>'Ok on the 
dfiMjfnlhj;. Pi J lug and fbuisli Lnigr of dry batLcrioe, with 
tables, for niiloruubiJes, gUS etigiur, ujcdleal mu | coll 
work, electric hells, ulnt-mis, telephone;], experiments, 
aud all purposes requiring 11 ilrst-raFe battery. Fully 
illustrated with 3i> mrS^hMd drawings, 25 cents, post- 
paid, 

ELECTRICAL. CIRCUITS AND DIAGRAMS. Being 
11 selection of original up-to-date und practieil dtn 
grains for Installing anmmeiat^rH, niarms, bells, elec- 
tric gsiK iEgbtlng, telephones, electric power light mud 
wiring circuits. Induction eolls, gaw engine igiiiti?rs, 
dynamoa and rnolum, armature windings, lty N. id 
S ebneider. 25 cents, postpaid. 

ELECTRIC BELLS AND ALARMS. How to Install 
I b cm, li v N. ID Sebnvbl< h r. Iin'ludlng lm Hvries-. ^ i tv 

niu) wiring, Hrcuitrf, pun'll pH, bells, burglar nbiriOH, 
high and biw n r alcr nlarnis, Are alarms, tlieniinsfBts. 
nDnunelilora, and the locating and retuedying -if fu>d;s. 
With bii origin III ilhigni ms. 25 rents, rtosl pabb 

MODERN PRIMARY BATTERIES. Their I'onihCrui' 
Hon, use and run fntenaiiee, ineluding batteries fur tele- 
phones, telegraphs, motors, electric llgbl*. Indnethm 
coJla, and for nil experimental work. Ily N. II. 
Srlmetde-r. H4 paces. bT* IHustrathme. The boat and 
latest American ImtoIs on the anbjec!. 25 centa, |)ost- 
paid, 

EXPERIMENTING WITH INDUCTION COILS. H, 
S. Norrlc, author of ^Induction Coils and Cull Mak- 
ing." A most Jttstruetlre little l>ook, full of practical 
and Intereathig experiments, fully explained In plain 
language with numerous biuts and suggestions for even- 
leg entertaEmueritH. Arranged under the following 
headings: Introduction! The llandllog at RuhirkorfT 

Coll; Experiments with Sparks; Effects In the 
Vacuum; Induction and Wireless Telegraphy, With 



50 original Illnstral JuubS, tin the presa, ] 25 cents, 

postpaid. 

ELECTRIC GAS LIGHTING, How to install electric 
gas igniting apparatus, including the jump spark and 
tmijLlplc systems for all purposes. Also the enre and 
selection of suitable batteries:, wiring and repairs. By 
II, $. Norrle- 1UJ jinge-s, CT Illustrations, paper. £5 
ft- n E h r 3 h is l pm i l 1 r 

the XOCOWPtlVE, simply explained. A first In- 
trod m-tlou to the atudy 01 the locomotive engine, their 
designs, etibsiruotlodj and ereHEuu, with n abort cate* 
eh Ism. ur.d 2d illustrations, 25 centFi. fosipsld, 

WOOUW r ORK JOINTS, How to moke and where to 
use Ibem; Including mortise and tenon joints, lap 
JnilnlH, dovetail joints, glue Julnts anrl acat-Bng joint a. 
With a ehapter on circular woodwork, revised and 
enlarged editkrtt H H>1 pagt-s H I*S 111 ust rat Ions. 25 cents, 

IHXH-tpnfd . 

SMALL ELECTRICAL MEASURING INSTRU- 

MENTS. describing the making and using of the dif- 
ferent Inatnimenta* fully 131ns iru, led- 25 rente, punt- 
paid. 

METAL W'ORKING TOOLS AND THEIR USES. A 

llitndlMNik for You up Engineers and Apprentices. 

SlewvD bow to uho simple tfudw required In un-liit work 
big and model making, IliuRErated, 25 Oeuta, noHr- 
[Ulld. 

THE SLIDE VALVEn Simply explained for working 

engineers. Fully illustrated, 25 conta, postpaid, 
DIAGRAM OE CORLISS ENGINE, A large enerav. 
Ing h I vlng a Inngll Lidinnl Meet lou of the (.\trTisa engine 
cylinder. «h owing relative p->sltli*n# «if the piston, 
ftfentn valves, exhaust vaivea, mid wrist platen when 
■ lit off tnkea |»lnee n£ t-i stroke for each 15 degrees nf 
the circle. With full piarl Ecu la rw r fieacll-roili and 

Wu't shafts, The circle explained. Wrist plates and 
eccentrics. Explanation of figures, etc. Dr luted on 
heavy paper, size 15 In. 1 111 in. 25 ecu lor, postpaid. 

INDUCTION COILS. A practical handbook on the 
eon si ruction ami use of shock and apart ceils-. With 35 
Ulltstrs thilLrt. 25 cents, Imts 1 |ui 1 s! , 

JOINT WIPING. Trjictical hint a fer heglDncra In 
plimsbing. Fully 3] lust rated. 25 cents, poalpflld* 
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WEAK and DISEASED EYES 




CURED AT HOME 




with tins Natural Sight Restorer, fi scientific appliance 
which ntassaffs and medicates the eyert whh a suolli- 
Inij, healing remedy. Nothing like it on the market. 
Nothing that produces such &ood results. Does not cost 
more than one pair of glasses. Pleasant to us v Occu- 
pies very little of your time, Dispenses wlih the use of 
glasses. Produces good eyesight. Used with results In 
al I chron te eye <1 i ceases. For eh Udren and 1 ‘grown ups.* * * 
Illustrated book free. Write for It today. 




The Detroit Medical Appliance Co. 

B» 96 Broadway :; Detroit, Michigan 







* 

A 



ELECTRICITY 
BOOK FREE 

Profusely Illustrated with Photos from Life, 
Write for It today. 

This splendid booh is compiled from the best authorities 
In the world. Explains how electricity os supplied by lucx' 
pensive batteries cures Rheumatism, Dyspepsia, Insomnia, 
Live rand Kidney Trouble and all nerve affections and 4i9< 
eases due to poor circulation. Explains how to enjoy the 
famous electric baths and beauty and health massage at 
home at little cost. 




This hauls 'iferi list* the l*teu-E Unproved KatteriOfl (Prtetu #t.S3 
to If IP. GO), which we send l'repaid and. 4 1 low 10 day* fr«c trial, 



DETROIT MEDICAL BATTERY CO. 

MS M»)eslle Bid,.. Detroit. Mich. 

Writ* today fur tmr/ree book. 



THE STUDf HABIT. -This whs (tie msbject of a speech 
by Elbert Hubbard, delivered ut 1 la-e ’kirinnci which wu* 
part of ihe tin (a Pie exercises during itu- eelet.rntt.Hi of it* 
Hftuenlh anniverniiry by ihp intertifttiorm] t’orreapcmdeuce 
School. In pari \lr. Hubbard ^aidj 

The other tiny in Chicago,, I called mt u ptvifesaojr or 
physics; and when you call on a professor of pbyfdtH, you 
must talk el Imiu 1 electricity. If you don't know whot to 
Kay, I will tell you what you wifi hji>% It tu till*; "isb, 
electricity! a great mystery! Nobody knows anything about 
it! It its ma ail Test a Mon I M That Is wtint you will any— 
uailpHH he hhjs It first. 

You are perfectly safe In, saying thin. You will never 

*hiM.'k !LiLyl«jdy\ iQdieH present, or young men present; it 
is all right. “Electricity Is a great mystery : mi body 
kuowfl what 1 1 1 b. 1 wn« Just going to say Jt when lie 

said it. “Good by," I sahl. 

1 walked down (be steps ami caucbl a trolley i'ar. Over 
tbe head of the m storm a 11 I saw a sign, “Don't talk to the 
motor man.' 1 This suggested a» Interview. And ho T Maid,. 
“Turdiu-r, wbut Is electricity 7’ T “The juice, 1 ' he said. He 
knew. 

I asked h '“Where do they get It?” "Oh!” lie said, “it's 
everywhere. It ullu* Win. Edison didn't Invent It," 
“'Well," I said, "where do you get it?" “Ohl" be says, 

1 1 It's everywhere, It’a God's greatest gift to man." I 
ejiJd. "I thought woman wn« fold's greatest gift to man.” 
“Same thing,” he says. “Electrical mauifeetaHon. Very 
dungcrutis If you don't know how In handle It." I Laughter . ) 

**Wby, " he nays; “look here." He gave the wheel a 
turn; the car mint forward. “What?" J said, "deen elec- 
tricity make tills Car go?" He said **Yw." I asked him 
"Howl" lie explained It to mu. He says, “l have taken 
the MltChk-nl Course in the International Correspondence 
Schools, I know," (Laughter.) 

lie ways, “I ana getting ready for u better Jab." He 
carried us ten miles In perfect safety. We slopped a dozen 
times — stoppi'd within hIx inches of wtypre we wanted to 
itop. 1 got off the car, “Good by.” I said, as I jumped 
off, "Good Ly, pard,” he said. He didn't even look up at 
me. Ho didn't know E was (he great literary IfgiiL 

| Esughler. I lie didn’t carp. He wjih JilmI intent on doing 
bin work. I baited back at him, and I nahi, “There goes 
an educated man. He is 'on' to his Job,” And the eclu 
cited Ktwii, twiyu, Is the man Who la “on” tit Ida job, and 
who I? getting ready for a lie-tier Job, 

What do I care whether he bast had any college eonrse 
or not? 1 don't care whether he has been to Syracuse, 3 
don't core whether he has “Lilt, It, “ behind his name, qs 
this gentleman tlrst on the program, or “Big D.” No. If 
tCop.ti n ued on page 7lfk) 





I STOP FALLING 



m I n CONSULT ME BEFORE 
■ 1 A I II IT IS TOO LATE 



TIicto j.s but cue way to tell the r&LVSon ot baldness and f&JSiug 
that is by n microscopic examination of the hair. The par- 
i i sease with w hie ki you r sculp i s afli icted mas t be know n be - 
can be in belli gently treated. Tlio use or dandruff cures end 
unir tonics, wi. 1 front know Lag the specific cause of your disease, is like 
biiii 115 g med i ci n£ wi thou it kno wing w ha t y on a re try i si# to cu rc, S-e n d 
a few fallen ftaira from your combing? to Prof. j. H. Austin, the 
celebrated Bacteriologist, who will send you, absolutely free, a 
diagnosis of your ease, a booklet on care of the h&Sr tind scalp, and a 
sample box of the remedy which he will prepare specially for you, 

Enclose £c postage and write to-day. 

PROF. J. M, AUSTIN, 1107 McVickevl Theatre Bldg., CHICAGO, ILL. 
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7 Days' 
Trial 

Money Back 
if Not 
Satisfied 



For Man, Woman and Child 

Relieves All Suffering 
Cures Diseases 

Lambert Snyder Vibrator 



This Wonderful Little 

VIBRATOR. 



When you hurt yourself you Instinctively mb fEte ?ipot. When your bend aches you rub your temples, Wbyl 
rit-c:.-* <i=i=e vibrarlou lit Nature's own remedy, find rubbing !-■* Nature’s mule way of creating vibratlun mid starting the 
blood to going. Disease in only nocther name for congestion, Where there la disease or pain, There you will Hint 
the blood congested and stagnant, There can be no pain or disease where the red blond flows in h rich and steady 
stream. thjod circulation means good health. Congested circulation means disease and pain. 

THE LAP! BERT SNYDER VIBRATOR 

Tii greatest medical discovery of the Twentieth Century, Eh a Eight, comport liiHtrument, weighs twenty ounhen r 
cun t>e operated by yourself with one hand by moving the steel bend ewer the rigid nteel rod, and can be placed in 
contact with any part of the lastly, and la capable of giving from Si.fXRJ to 15,000 vibrations minute — liXl times 

more tlmei Is possible with the moat expert mazier of manage. 

II Ih mi Mire’s, own remedy developed and concent ruled, and with one minute’s use sends the red blood mailing Into 
the congested parts, removing all disease and pain. 

No Drufts, Plasters or Electricity, Simply Vibration. 

llou’t pour drugs Into your stomach for a pain In the knee or back; (he trouble la not there. 

There Is Only One Disease, Congestion. There Is Only One CURE, Circulation. 

Stagnant water Is Impure anil breeds sickness and foul Isis pets;: si tippling brook Ls always pure, clear, clean and 

healthy, M lag nation l* death, Vibration in life, 

endorsed by 6,000 Physicians. 

The Lambert Snyder Vibrator is used end emlotwed by more than 0,1X10 physicians lieeauKe It Is baaed on selen- 
tine principles of health. It cures by removing the cause, forcing the red blood through the cortgenieil part* at 

ontT ' What It Does To Disease and Pain. 

Rheumatism, Sciatica, lumbago, Gout, etc,, are caused by uric acid In the blow] la flu? form of urate of soda. 
This acid, through poor circulation nr some particular part, gets stopped on Its way through the system, «ud, euu- 
gregatlng, causes pulu, Apply the ‘Vibrator la (tie* spot and yon will relieve ihe congestion and get relief nt once. 
Fy using the Vibrator regularly yduc NjfUem Is toned up, so that your blood circulates freely and drives the ncM 
out th rough the pores «f the skin. 

Deafness, Head Noises, Hinging in the Ears, in most cases, are caused by the thickening of the Inner membrane 
through catarrh or colds. To cure ibis vibration Is the only thing, us It Is the only way (m reach the inner ear drum 
and loosen up the hard wav or foreign matter, h«i sound may penetrate to the drum, 

Stomach Trouble, Indigestion, Constipation, gfce.,. arc caused by the food not properly digesting; ft lack? necessary 
saliva and gastric juices, ihux creating congestion In the stomach; forming gsaes. causing pains, bad breath, etc. 

Apply flip Vihtfitor to the stomach; ft settles the food down, releases the gases, regulates the action and brings 
about relief instantly. 

THE LAMBERT SNYDER VIBRATOR will give marvelous results in the following eases: 

Locomotor Ataxia, Non ra a then i a. Toothache, S prains, 

Paralysis, Goitre, Catarrh, Lameness. 

Writer's Cramp, Weak Eyoa, Headaches, Pleurisy,, 

Nervous Debility, Asthma, Insomnia, Varicose Veins. 

Neuralgia, Earache, Weak Heart, Varicocele, 

and early tt^cs of Bright'* Disease, and a largo number too numerous to mention. 

Development of the Bull, 

An undeveloped bust Jh brought about by poor nourishment. Tight bring, lack of oierclse or run-down health. 
The blood not penetrating all these parts, soon allows the bust to become Hat and lifeless-. Apply [be Vibrator a few 
minutes eacb day, ant] your breast, neck and arms soon lill out and become firm, round and healthy, it forces the 
blood through the famished parts. 

Read Our Generous Offer. 

We. the makers and owners of the Lambert Snyder Health Vibrator, assure you that It has cured tens -of thou- 
tmjdft of people In the United States and many foreign countries, We tell yon that it has given relief and eventual 
cures Ln cftiies where the patient has suffered for years and had been unable to obtain eteu temporary relief by other 
menus, We are so absolutely i-orltilji that our Health Vibrator can help and heal you (hat wo say to you to-day : 
Try iiui- Vibrator for seven fluys. If it brings rflliaf — if it carts you — if it doe* what we claim for it— -keep it; if 
not. send It back, und the trial will cost yon nothlug. We would not dare to make this offer unless- we knew our 
Vibrator will do all we claim for It, and more, 

FOR A LIMITED TIME we will sell Our fcS.OO Vibrator at *2.00 
delivered at ouretore* or malted on receipt of *2.05 poet paid 
ITDITV ftur Lioolt on vibration, fdlly illustrated. It tells you what has and fa being done by vibration. Our 
r bo(ji|- iu # pifliDj. coni moc-sense argument. Send for It Unlay; It costk you nothing. 

DON'T WftIT. DON'T SUFFER. 

LAMBERT SNYDER CO., Dept. 61A, 41 West 24th Street. NEW YORK 
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Hay Favor, 
Files, 
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Pleate Mention Ponular Mechanic* 




*‘WanB" and lj For Sale'' Ads, 3 cents per word payable 
in advance- Replies may be sent to a number care 
Popular Mechanics, and will be forwarded without extra 
charge- In answering such let the number appear on 
your envelope- 



AUTOMOBILES, 



AUTOMOBILE SCHOOL^Chleago School of Mo- 
toring ; ilie original automobile school In Chicago- 
Four hundred and fifty graduates the past year, lo 
whom we refer upon request. Automobile owners, 
prospective buyers and young men wanting lo be- 
come expert chauffeur s will save a gerut deal of 
money nnd a lot of worry by studying the mrcluni- 
Ism, rare and repair of gasoline automobiles In our 
shop, where nil parts are upon so you ran s e how 
they arc made, and how they operate. We give 
thorough and practical Instruction. Competent chauf- 
feurs supplied, Address, Chicago School of Motoring, 
Dept. R, 204 Michigan Ave., Chicago, 111. 

FOR SALE— LOCOMOBILE. & team runabout; 

steam, air nnd water pumps, Injector, Kelly generator, 
leather stanhope top. Cheap, K. O. Bechtolt, Cer- 
mantown, Ohio, 



FOR SALE — AUTOMOBILE running gear, wood 
wheels with H & J detachable tires, sdl in good con- 
dition; 175; Urea nearly new. A, ,t. Iloule, Holyoke, 
Mass. 



WANTED— A second hand automobile runabout ; 
prefer Orient, John L Peacock, 18il \V. Fair Kl., 
Atlanta* Ga, 

FOR SALE — PEERLESS, two-cylinder vertical ; 
shaft drive, sliding gear transmission* three t^pee-da 
forward, detachable tonneau and torpedo deck, newly 
painted and Overhauled ; full Jump equipment ; com- 
plete description fltid photograph oil request. Hat horn 
Auto Co., Mason City, Iowa. 

FOR BALE— ORIENT BUCKROAUD, In good rurn 
ning order, $150. Warren J, Baumann, Lock Haven, 
l ‘a. 



AUTO SUPPLIES 



CLASS FRONT for all cars, Get prices. before or- 
dering. Catalogue on request. EI. S. Ross, 5(107 8. 
I misted St., Chicago. 



MOTORCYCLES 



MOTORCYCLES — All best makes; general agents 
for "Merkel," "Yale," tl75; Curtl-^a 1-cylinder, 

$200; 2-cylindcr. $275; Merkel motorcycle aide de- 
livery care. $260; mall orders promptly filled. 
Terms, 25 per cent with order, balance C, Q. D. 
Every machine thoroughly tested by our expert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
Whipple Cycle Co. Whipple, the Motorcycle Man, 
260 West _J_itck son Bivd., Chicago. 

MERKEL MOTORCYCLE— Spring frame, spring 
fork, long wheel base and positive grip control. Simple 
construction and highest efficiency, hirers part built 
nnd guaranteed by us. Illustrated catalogue giving 
complete details and prices sent free on request. 
Merkel Motor Co., J1HJ 2Glh Ave., Mi lwaukee, WIs. 

MOTOR CYCLE BUILDERS— Get our Motor Cycle 
Crunk Hunger with Wide bracket made especially for 
you. Write for full particulars- The A, & J, Mfg, 
Co,, 1C W. Randolph Bt., Chicago. HI. 

FOR SALE— MERKEL MOTORCYCLE. Excellent 
running condition. Cause of sale, operation. Ridden 
miles; $Hio, Send for photo and description. 
B, O. Box Ei3S. Burlington, WltL 

SECOND-HAND MOTORCYCLES, motors and ac- 
cessories bought or sold. Whut have you to offer or 
what do yon wont 7 Motorcycle Equipment Co,, 48 
Lake, Ilainmondeiport, N, Y. 



BUSINESS OPPORTUNITIES. 



FOR SALE — Up-to-date repair shop in West Ten- 
nessee doing good business, Fine opportunity for a 
mechanic. Good reasons for belling. Address 4104, 
care Popular Meehan lea. 



START A MIRROR FACTORY, This la the head- 
line of our advertisement which has appeared In 
every Issue of “Pop" for more than a year past. Hun- 
dreds a ad hundreds purchased our Instructions from 
that advertisement on the guarantee "your money 
hack If not pleased/" Not one naked for their money 
back. Why 7 Because we gave them information 
worth ten times the price asked. Lank up our adver- 
tisement In any hack issue, nr send stamp for m,ir 
new Illustrated circular telling you all about this 
money-mu king business. Butters cm & Co. T P-1, Mor- 
gan Bark, III. ( Explanation : Morgan Lurk Is a 

suburb of Chicago,) 



THEY WORK WHILE YOU BLEEP. Talking 
Ncaley. "They Speak Your Weight. 1 ' The In vein. on 
of the century . Fortunes liavo been] made operating 
automat lc weighing mn chines. Write today, United 
Vending Machine Co,, (S2U Buxton Bldg,, Cleve- 
land. tihlo. 

MONEY IN RAISIN'* WHEAT In the Great Wheat 
Region of Western Canada, Finest land iu rhi 
world. Low prices* easy terms. You should write 
for our free bonk, No. it, "The Homc-Buildera*** tell- 
ing all about this groat opportunity. Saskatchewan 
Realty k Improvement Co,, 8r. Bauf* Minn, 



"‘INVESTING FOR PROFIT’ 1 Is worth u ropy 
to any inati who Intends to invest ally money, how 
ever small, who has money Invested unprofltably, and 
hasn’t learned she art of Investing for profit. It dem- 
onstrates the real earning power of money, the knowl- 
edge bankers hide from the masses; fe veals the enor- 
mous profits hankers make and shows how to make 
the same profits; explains HOW stupendous fortunes 
are made and WHY they are made, how $1,000 grows 
to $22,000. To Introduce my magazine, write me 
NOW, and Til wend it Six MONTHS FREE, Editor 
Gregory, 423, 77 Jackson Boulevard, Chicago, III. 



ANYBODY BAN MAKE GOOD CUTS with my sim- 
ple zlue etching process; price $1 ; specimens and 
particulars for stamp. T, M, Day, Bax M. Windfall* 
I iid. 



A FEW DOLLARS will start a prosperous mall 
order business ; we furnish catalogues and everything 
necessary; by our easy method failure almost Im- 
possible. Ml Lburn Hicks, 714 Pontiac Bldg., Chicago, 



HOW TO START A PROFITABLE MAIL-ORDER 
BUSINESS and magazine on a capital of $2.00, Send 
10c for full particulars. Samples. M. Dulse n Com- 
pany, 3 Henry St., Brooklyn, N* Y. 



CANADA, THE LAND FOB SETTLERS AND IN- 
VESTORS- Send fur our FREE BOOK describing 
Western Canada and the great opportunities for home- 
seekera or (hose looking far safe and profitable In- 
vestments. Dur book proves by testimonials that 
those who have bought land from us during last I(J 
years have realized a profit of from 50 per rent to 
2U0 per cent on their ntnnev. With a capital of 
$1 ,OOw t i>OO*0G, of which JfTSO.tXMUlO is paid in, we 
offer you every security and chance for Investigation. 
Write today and ask for book 18, lldsinm I. and & 
Investment Company, Regina, Canada. 



I MADE $5G,0UO In five yenra In the mall order 
business ; began small. Anyone can do the work at 
home In spare time. Send for free booklet; tells how 
to get started Manager, Box 570-0, Lock port, N. Y. 

Torn CHANCE TO MAKE MONEY AT ODD 
TIMES — Big salary if you devote all your time. The 
only burglar proof luck for ventilation on the market, 
muII Its size* easily adjusted* only 15c, greatest seller 
out- Canvassers and representatives wauled In all 
cities. Bend 4r for sample. The Cannon Mfg. Co., 388 
LaSalle Ave., Chicago, III. 



PATENTS FOR SALE 



PATENTS SOLD ON COMMISSION. If you 
wish to buy or sell a patent writs to E, L, Perkins, 
president Inventors' Exchange, 84 Braid Bt., Boston, 
Mass- 



SPECIALTIES AND PATENTS of merit are bought 
and sold by the American Commerce A Specialty Co 7 
Incorporated, D5 Dearborn 6t, Chicago, 



J/crtUon Papwfflr ifccftaaica 
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HOW TO MAKE patent office drawings. Send an 
-e'E'nt i-! fur bootclrt. A. J* Matter, Ijlfl Empire Bldg.. 
Doniver, Colo, 



PATEKT FOR SALE- Outright or on royalty, A 
(ripe coupling and union that ran he adapts lo any 
angle and Is composed of only three pieces, II. !-. 

Kraver, Medina. Ulilu. 



BUSINESS CAROS. 



EVERY ENt I EXE works batter' when packed with 
"Eureka Packing/ 1 Your dealer will furnish it. 



BLACKSMITHS. 



BLACKSMITHS — Yuri tip men who wish to become 
to as (or mechanics and expert foul workers nmy du 
no In a very abort lima l\v airing Toy's Treatise' on 
tie'w steels, explain I ng how to work them wlib 73 
new methods for working nil difficult jobs. Ten 
ijlLn for making your own rotop^aads for welding 
different kind* of Kteel solid. Thermite welding fully 
explained: alao two colored tool tempering (Tarts: 
chart A explains all annealing and hardening : chart 
H expln Ins both mienlJllc and plain tempering to n 
st an rins'd. Neatly arranged in pamphlet form for 
the amall price of si, Valuable sample free. \V* M. 
Toy, Sidney, si. I'. S. — 4 lei in line for big salaries 
Inter; good b hick smiths are scarce. 



SAVED by using our new Process Compound 
for Tlnuciiig Cast iron. Steel, Rmnac, Copper nr 
Brass, WV per lb., with directions and gnu ranter, 
‘htmndngs Compound Co., AG4 Avery Are., Detroit, 
Mkh. 



ELACK8MITHING — First lessons: fn three chap- 
ters. with 47 31 lustra Mona. Kosy lessons, by a prisc- 
i leal blacksmith. Chap, 1, "fools and Materials; 
Gbups* 2 and 3, Betiding, Swaging nnd Welding. 
Price. 10 cents* postpaid. Popular MeHyialcB. 

I HI AXE' CAST I 111 IN wirh 1 1 Srnziron” Pull sized 
box, rnouidi for a large number of jobs, fill cents, post* 
paid. with full direct Iona, Guaranteed. Marie only 
by the A, & J, Mann factor Eng Co,, 10 IV. Randolph 
8t. f Chicago. 



PLUMBERS 1 SUPPLIES, 



WHITE FOR FREE HOOK LEI’ 15fi-AA and learn 
si I about the hi teat wrinkle En making pipe joints. 
The K, Obermayer Go*, Cincinnati, Ohio. 

roM n.ETE I.1NK up-to-date plumbing and striim 
goorls at wholesale to the public. Get catalogue. 
•John Hardin. quarter century at 4542 Cottage Grove 
A vc,. ( hie ago. 



MACHINERY FOR SALE, 



AIRSHIPS — All kinds gas balloons; patent, portable 
hydrogen generators. Apparatus bunt. Consulting 
engineer. Largest, most reliable manufactory in 
America. Operated 27 years. Carl E. Myers, Galloon 
Farm. Frankfort, N, Y. 



SELLING — Tee rails, F beams. American concrete 
mixers, Atlas gasoline eng! new, new and second-] mud 
machinery. Cash paid for old equipment. Inquiries 
solicited. Address Homer Lowes, River Ave„ Alle- 
gheny, Fa, 



A LA ROE LIST of second-hand marine boilers and 
engines for sale. Correspondence Invited. It, Co I buns 
Brit tali, Naugatuck, Mich, 



FOR KALE — One Hlsay purl aide electrical -driven 
grinder, 220 volts, Lj lip,, with all attachments: eoet 
$|j 5 ; only used & short time: good as new. Hue 
Queen voltmeter, cnL to 350 volts. Ten self-slarters 
for elec tries! -driven plunger pumps, from 1 to 12 lip. 
Prices, $5 to flu each. Oscar II. Uadslcr. Webster, 
Pm 



FOR KALE— -Engine lathe, swinge DU In., takes 
25 In, between centers. Complete with full set 
change gears to out all size threads, 3 to 40 In, ; 
price only f.'rihfiO, Address L. F. Grammes A Kong, 
Allentown, Pa, 



FOR SALE — Double cylinder, hall-bearing, link mo- 
l km reverse: auto steam engine, condition good, $15* 
A. L. Richardson* Alexis, 111, 

FOR SALE — One 3 % bp, engine, second- 

band. In good running uder. Address Joe Mruz, 
lieuilM No, 1* Kewaunee, Wla. 

"amatkiti-k ham ‘ planer mi 'A~\ a p i •: 1 1 (< > r 
sale. Will plane true Iron surface uu to fix# In idles. 
“X.P 71 d Tribune Hltlg., New York City. 

FOR SALE— ELECTRICAL YULCANlZER to mend 
auto, bike tires and rubber goods ; has 23-step rbeo- 
siiU, 30 ft. wire anrl plug, also then mi meter, Outfit 
worth $23; will take $18. Ed Bcannel, Waupun, 
Wlfl* 



FOR SALE 



FOR SALE Gasoline engines. Gxli bore and stroke,, 
for marine, automobiles and stationary use. Reply 
with tit amp. Also castings, it. \Y* Richardson , 
Route 3d, Peoria, III, 

WE MAKE A SPKt'LYLTY of t3ne, light gray Iron 
and brass castings, patented articles and hardware 
specialties, nickel and copper plating. All orders, 
tjsrgf or small, will receive prompt attention. Bir- 
mingham Novelty Works, North lllrmlngliam, Ala. 

Ft Ml SALE — Drawings and data for 2-Inch spark 
mil for Two dimes, other slzcn special. Address* 
dim, cure Popular Mechanics. 

FOll KALE -2riii second- hand generator Wall Tele- 
pho net). f'J.iiu aneh. Write for rut and description 
and Hecond-baiad bargain Hal of electrical guodiu 
Munay Main. Delaware. Olilo. 

FOR SALE — Hike motor vaporizer and luuUler, one 
air gauge, Lin lip. dynamo castings, CL. A. Crib field, 
223 Third Lincoln, II I. 

FOR SALE— Advertising device, must scientific, 
novel and attractive means of advertising in street 
curs and ferry bo&ts; a moving frame operated by 
starting rind stopping of car or tnotlun of boat. Ter- 
ritory for ftale or lease, Patented Oct. 25, lllld, 
L. L. >L Saisbury, Patentee, UBS Rroadwaj', Oakland, 
Gill. 



FOIE SALE — A line collection of coin and stumps, 
$13* Write me. Guy Haws, Ml mien. Neb. 

FOR SALE — The lending jobbing pattern shop of 
Colorado, Address J. L. * lord, Denver. 

FOR SALE — Twt» coin operated Regina rauale 
boxes with 48 pic ten of music. Very cheap for cash. 
Address BIOS, popular Mechanics. 

FDR KALE uric William Jump Spark Coil. Ill 
firat-datus condition. Write foe price. W. J. AlhiiiH, 
E* Orleans, Mass, 

FOR KALE — One 3^x3^ Dandy camera, complete 
obtdL $3 : one 2x2 three^cyl inner engine, nearly 

completed. $13: two Dow colls, plum* each, 

$3 ; four new 28x1 \ G* k J, Uren, with tnbes t heavy 
tread, each. $5: two steel rim G. & J. front wheeta 
fur above tires, each. $2^50; otie new Gxtt Yankee 
muffler, $1.50 : one new’ 1” tSonld carbureter* $2,511 ; 
ehe new 15 v steer] rag wheel, $2.5 | iL John L* Peacock, 
Atlanta, Ga. 

POLARITY INDICATOIL 23 f-ents, Works on any 
voltage. Kat is faction guaranteed or money refunded. 
Kent postpaid tn any addr?BS On receipt of price 
i coin I, J, II. Grave It, 1U0& Drexel Bldg., rblladel- 
pbla, Fa. 



FOR KALE — Postal typewriter* Will sell cheap* 
S, Q. Hull* Moagrove, Pa. 



FOR SALE — One-quarter horeppawer stpam engine, 
$3, cash, f. o. h. Pateresn, N\ J.. or what have you? 
G. E. A, i Fletcher, Out. 

FOR KALE — For spot cash, a dean stock of hard- 
ware that will invoice about $2,000* with tin shop in 
conucrMon with full set of tOiriw No com petition. 
Address Q. L. Mitchell, ElUsville, III. 

~ KLECTRIFAL BARG A I N K - K 1 cr trie heR outfit or 
n battery fun motor vvUb 3 Lj -1 e, fan, <-jub for $1.25. 
Address Richard P. Grieve, ld4 Walnut St., Holyoke, 

Mass, 
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FOR SALE— For (1, mtku^N and nil material 
fnr reversible imirEue or horlitiDta] steam engines* 
I -inch stroke, %-Lnch bore* capable of running a 
Ci-foot boat* a *maEi dynamo, or anything requiring 
like power. They are practical machines, anil wifi 
statiti continuous service at high speed if properly 
lubricated. 

Working blueprints 25 renin extra. Finished 
aluminum screw propellers, 25 rents. Either rug i no 
complete ready to run for $[L G. X, Ha uscu, 183 
I)u Hois Ave., Elgin,. 111. 



FOR SALE OR EXCHANGE. 



FOE SALE OR EXCHANGE — New Thomas A 
Smith, Chicago, hot air engine. Weighs, l*8inj pounds. 
Gasoline rtieL What have you? Coat fltil). F. D, 
Morgan, EarlvLEIe, X. V, 

Tu EXCHANGE — MkTOfleope* cost $14ft; Conqueror 
cornet, Coat (tift, for engineer's transit in good con- 
dition. Address No. H7 n Popular Mechanics. 



FOR SALE OR EXCHANGE— fuT Majestic- fold- 
ing camera mid complete: outfit. Want screw cutting 
lathe, Earl L* Burdette, Pulaski, M Hi. 



EDUCATIONAL AND INSTRUCTION. 



STUDY ELECTRICITY AT HOME A complete 
electrical course at home, containing ltd- page detail 
book, 22ft-page text book, 200 experiments and over 
100 pieces or apparatus. Price T complete, only 35,tift. 
Catalogue "P fir explains this and other remarkable 
offer*. Thomas M, St, John, 848 Ninth Ave*, New 
York. 



FUR SALE— One I, i'. s, electrical course, all pai<l 
fur, six volumes, cost Stun : sell for JS30* AddTeaa \V. 
,1. N.. 17 Garfie ld Ht,^_W in Chester, Maas. 

FOR SALE — Mechanical drawing course (1. C- S.>, 
complete, If 15. Louis Schneider, Clinton, Mo. 

FOIt KALE — Mechanical engineering course ; Ref- 
erence: Library, International Schools, four volumes, 
Shop Tr act Ice >_e tL - ., (]4, C, E. Cash, Elgin, 111* 

FUR SALK: — Chicago College of Advertising schol- 
arship, value $40 ; will well fur $20. Graduates of 
tills school are making from (3ft to $75 per week. 
Address 0103, Popular Mechanics, 

INTERESTING FACTS — C&blnetma kers, carpen- 
ters, contractors, estimators, finishers and other 
wood-workers, send 15 cents fn silver or stamps for 
our book of Introduction, titled *'I Am for \VonrL 
Workers rind Hardwood Finishers/* contains Interest- 
ing facts concerning the above trades, hs well as 
useful talk on calculating, the rule, steel square, 
architectural drawing, finishing artel pyrograptay. We 
waot a copy placed in the hands of every wood- 
worker, Stale your occupation. Address Secretary 
W. W. S. of A** 207 Bninhrldge Bh. D ay inn. O. 

FOR SALE — International Correspondence Course 
in Surveying and Mapping. Three volumes and draw- 
ing outfit. Good as new. Coat : will rpH for 

(2ft. Address Clarence Holm, Lime Ridge, Win. 

HOW TO ETCH names on any kind of steel touls. 
Send 25c in coin for full Information. Big money In 
this for n gen is. Kennedy A Co,. Oxnard, Cal. 

MAKE MISSION FURNITURE. You tan. from 
large blue prim designs, details, directions. Intro- 
ducing other "Helpers,” 50c silver. $4 value. Farms 
Co.. FLHftburg. Fa. 

ARE YOU MAKING leas than f 25 or *30 per week? 
Mechanical and Structural Drawing taught by ex- 
perts. Send for circular. Low tuition. Including Free 
Books, Drawing Instruments, etc. Columbia Corre- 
spondence School, Dreiel Bld g ., Philadelphia, Fa, 

FOR SALE — *8 buys the complete Mechanical 
Electrical Engineering Library of the International 
Correspondence School course «f lfF)L llnrley U. 
Market. 307 Garfield SL, You ngs town. O hio. 

MAKE ICE AT HOME for setf and others. Very 
cheap, practicable process. Complete tli reef ions, &ttc 
sliver , The Farms Co., Pitta bn r jg. Ta, 

MODEL STEAM ENGINE. Send 2ft cents tnot 
stamps) for blue prints and directions for making 
two- cylinder engine, Address ft 1ft 5, Popular Me- 
chan Lea, 



■‘HINTS FOR INVENTORS,” by Dr. Robert Grim- 
8 haw, the well known writer, tells id' 4oU Inventions 
actually wanted by manufacturers. This valuable 
iftft-pago book. compiled from letters from manufac- 
turers, will be sent free as a preen him with a one 
year's subscription to INVENTOR, the inventors' 
magazine, ait (l.iift per year. Inventor Publishing 
Company, M Exchange Isldg., Boston, Mass. 



MONEY IN NOVELTIES -Our an] vert I mere and 
readers are looking for good new novelties to put on 
the market. They have money for the right inven- 
tions In utility, amusement and advertising novelties. 
What have you got that's good? Reach this field 
through “The Novelty News/' 171-5 Washington St., 
Chicago, Trial 3 months, 25 cents. 



BOOKS AND PERIODICALS, 



FUR KALE-- A thorough treatise cm Electricity, 
Covers entirely electricity in all branches. Five vol- 
umes, Cost new (1ft. Used but shun time. Are la 
flue condition. Wilt sell for fJJ. Address T. F* R., 
41 lift* care Popular Mechanics. 



IF IT'S PRINTED— MucDonal d can supply It — 
Domestic and Foreign publications of every descrip- 
tion — l 'lays — reading and recitation books -Dramatic 
Journals supplied by mail. ‘'Catalogue V. M. sent 
free, 1 * Chfts, MacDonald, 53 Washington St* h Chi- 
cago, HI. 



FOR KALE — Cyclopedia of Engineering, £5 1 cam* 

electrical, mechanical, Bound in three-quarters red 
morurt-o leather. Four volume?. Cost new (1ft* 
Used but slightly. Are In fine condition. Will sell 
for fft. Address J. T, ft., 4107* care Popular Mechan- 
ics* Chicago, III. 



MOTOR MAN'S catechism anil catechism iff i ar-wir- 
ing and (roubles, hoih for a single dime. Address 
M, A. Cochrane, Levis, Quebec, Canada, 

5 L E C T It I U I A N AND MECHANIC — 1 Tactical 
monthly magazine for electrical and mechanical stu- 
dents and workers. Publishes Illustrated directions 
for constructing dynamos, motors, gasoline engines, 
wireless telegraphy, electroplating, electrical wiring, 
mechanical drawing* using tools, furniture eonnf ruc- 
tion, all kinds of mechanical work. Fifty cents 
yearly, single copy with book catalogue five cents. 
J\ M. Sampson Publishing Go,, ft Beacon St., Boston. 
Muss. 



PGR SALE — Engineering Library of twelve vol- 
umes. Steam, electric*!* mechanical* Bound In three- 
quarters red morocco leather, Post new (ftO. Are In 
excellent condition. Used but short time* Will sell 
for $18. Address I". M* R., 4105, care Popular Me- 
ehan lOB, 



MALE HELP WANTED 



FIELT WANTED — Big money placing electric call 
bells* Easy to learn* We furnish complete outfit 
ready to Mart* containing bell, battery. 5ft ft. wire, 
push button, staples anrl Instructions for Installing, 
Price* $1*50, Liberal discount In quantities. Pocket 
flashlight, N5e, prepaid. Money ureter preferred. H. 
B. Steele* 22B Greene Ave., Brooklyn, N, Y. 



WANTED — Mechanics, engineers, electricians and 
firemen, do you want to “get wise'*? Pend (or 52- 
pug!* pamphlet containing questions asked by the 
different examining boards throughout the country. 
Wont free- Geo, A, Zeller Hook Co., 51> So. Fourth 
St.* 8t. Louis* Mo. 



THIS CURRENT ISSUE of “Opportunities" d<?^ 
scribes hundreds of desirable openings for Engineers* 
Draftsmen. Super In ten dm tft. Foremen, etc.* ui salaries 
of s 1,000- $5,000. Write for free sample copy* Flap- 
goods, 305 Broadway* N. Y. 



GOOD SALESMEN WANTED for a patented spe- 
cially selling for 850 and 875; needed In all manu- 
facturing p hints. May devote entire or part time, 
Some of our representative* average (15 a day. 
Some more. Write at once to power Specially (’o,, 
24ft Fort St., Detroit, Mich, 
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FIREMEN AND IMtAKLMEN un all railroads* 
Age 2d to UO ; over 140 pounds : five feet five inches. 
Experience unnecessary, Firemen, if l(M) uionrbjy, be- 
come Engineers and earn $2<k(, it rake men. £7o. be- 
come Conductors and earn £l*>u. Name posLHun pre- 
ferred. Railway Association, Room 174, 227 Monroe 

St.. Brooklyn, N. Y. 

U ANTED- .uvtbnuLcs !o sell our fine line of Oull- 
pi’Tj and Levels, Good pay. Address K. (1, Smith 

Co„ Columbia, Pa, 

SALESMAN WANTED— Must be experienced sell- 
ing power transmitting, mil] and factory supplies- 
Salary and commission, Give age, experience and 
inference, L. F. (Grammes & Solis,, Allentown, I 'a. 



WANTED. 



WANTED AGENTS to sell st Eug Death.' 1 War- 

ranted to drive away all kinds of Insects. Price 2 :jc. 
Agent’s profit,, 2(IP per cent, A big seller, American 
Supply tii., Box 2343* Dost oil. Mass. 

WANTED — Agents, machinists, tool makers, dm ft a- 
men, wauL lo hicmiM 1 your salary V Machinists $uy, 

' Can’t get along without Saunders’ enlarged Handbook 
of Practical Mechanics.'’ Guaranteed to fill the bill 
us a ready reference; contains more rules* shop kinkH 
ihnn nil the other machinists’ hamlbookK put together. 
Secrets from shop notes of best machinists in rouu- 
try. Everyday problems In h 1 1 o |> figured by nfmpfo 
arithmetic, Postpaid, £1 doth, $1,2+7 leather, with 
[lap. Age ills, make big profits, tSeud for list inf 
books, E. 11. Saunders, 216 Purchase St,* Bos l on* 
Mass, 



WAxNTEIi- Rack numbers Popular Mechanics pre- 
vious to March, HKtt L W, W. BilllTigsk a, Ma con, Ua+ 

WANTED — A second baud screw cutting lathe, T) 
lr> pj inch swing, and about tiirec feet between ecu 
ters, complete with chuck, for Slid or $40, according 
t u k i n j , Add rcs s Elmer A. Hoi n he jin or. Sponger* Wjs . 

WANTED — Simili mrntl turning or Jeweler's tathe- 
Ilave camera, mandolin, spark (ndl, Wrtt'T motor. 

8. Q, Hull, Mosgrove, Pa. _ 

\V A NTEll — S mall air compressor* about T^"x3". 
R. G. Xf] it, 5824 Rural fit., I'iltstnirg^ Pa. _ 

\V A NTEI > —Co m blued ti"iiiEtuSusk>u and reverse, 
planetary or sliding gear, 12 n> 18 hp, Must be 
eli,np. State condition. M, Kaknni, Jr., Munvllle, 

in. 



WANTED — A position as manager . rf n telephone 
exchange. Have hud live years' experience. Would 
accept a poult ion wllh small exchange Etnd shoot 

trouble. Address 6108* Popular Mechanics. 

ENGINEERS. EHECTHiClANS, MANAGERS OR 
KUPERINT UNDENTS— Did you ever try to do 
something in your line of work and get stuck; 
then sit up late at night, reading books, data, etc., 
Irving to find the Information that would put yon 
right, and go to bed no wiser? Next day say. “I 
wonder who could enlighten me on this subject" 
If vou send me one dollar I will give you the de- 
sired Information correctly, and written In plain 
language, or sketched so that you can understand 
it, I have had 23 years' experience fn above pro- 
fessions, and am confident I can supply your 
wants. Give me a trial. If you think you did not 
eet your money's worth. I will refund it promptly. 
Address Geo. W. Richardson* M. E., 21ftl W, 24th 
ST, Chicago, III, 



AGENTS WANTED 



AGENTS — Here Is easy money for you* Shoes for 
flai Irons. tMlu itself. Goes In every home and 

laundry* Holiest seller cm (Lie market. Agents are 
making over ^hi. 00 weekly* Get busy. Address 
Dext er Supply Ca.* Dept. M* C ax ton Bldg-* Chicago. 

WANTED— Agents- In every shop Id the IT* S. to 
ftell ’KLENZOLA" Hand Soap, Sample free upon 
request- (Used hy the factory and household trade. 
Ago ni s make from $KkCIO to $oK.gli a inorub In 
addition to regular work. Address Klcnxota Co., 
Eric, Pa. 

AGE NTH WANTED to r.> 1 1 tny Hue I Hen I novel- 
(lew. Make big rntpiiiy* Send for information. No 
dead ones* Colby Electric Co., I.a (Tossc, Wis. 

TiTToTl MONEY in selling King's Picture Danger. 
Sample, 10e. Deer foot Novelty Works, Fairfield, 
Iowa. 

AGENTS make $K.i:-3,r.O |vr s.'lflng wonder- 

ful fidf-aharpE blng patented sc'shui-h and cutlery. V', 
E. Glchnor, Columbus, an Id 22 pairs In three 

hours, made ¥13: you can do ii We show bow. 
Free outfit* P+ Thomas Mfg* Co.- 162 V Sr., Dayton* 
Ohio, ,_ 

AGENTS make big money selling our" new nSgn. tet- 
tcra for olilce window*, ^rorci fronts and glass algfi*. 
Easily put on. Write today for a fr-e a a tuple and 
full particulars. Metallic Sign Letter Co.* 77 No, 
Clark St„ Chicago. 

AGENTS -llcre'k the chance nf your lifetime; 
li<. u^ehold article : soma thing entirely new; $50.00 

weekly easily made; sells )n every home; no capital 
re. I ill reil ; rrinJit tfiven agcitis, Addresw Dexter Sup 
plv Company. Dept. M., 394 IVarbom Sr., Chicago, 



PRINTERS AND PUBLISHERS, 



uN'K Hi NDRED tD,4*x3i^ while envelopes for 4*.c T 
postpaid : 1U0 busInenH cards and leather card case 
for oPe ; visiting cards, 3oc per h‘0. postpaid. Rich- 
u n L Elliott, Box 1376, Si. Louis* Mo. 



PICTURES AND POST CARDS. 



THE FA MODS postal card scheme will start Hio 
dollars roiling your way In a manner that will ac- 
tually frighten you* Complete (let alia of thiw dollar 
g^iting scheme for one dime t no stamps g No. Uiod*, 
Popular Mechanics, Chicago. Ell. 

ONE DOZEN PHOTO HOST CAUlm made from 
(tny photograph for til) rents. Your photograph re- 
turned wllh order, postpaid. All work guarani red. 
Enough said- Give n:< a trial, Photo Card Co., 
ijbo w, l"th Si., Chicago* III. 

ITHLU’UNT MORGAN, Largest b. Mil on frerth wai. r: 
length about 600 feel; capacity about 14,000 lods. 
A photo <3f tliifi, boat would be fine for your den. 
home or office* We have the original negative photos 
from which they were published in leading papers, 
Kend and we will mall you a photo of (he 

Flerpont Morgan, framing slae,’ 16x26. L* Fesha, 
Marine l^hotngraphar, Marine City, Mich* 



MISCELLANEOUS. 



B LR.\- LAS Ell will alop the pain and smart of « 

Li o r ci or scald so quickly as to astonish and delight 
you* Once used you will always keep ft on hand, 
lit) cents, postpaid. t\ J* Church, 1'orter Corners*. 
Saratoga County, N* Y. 

c 1 1 j a It 1 1 A N i — I tnpo r t ed d 1 rec t f ru tu K u rope : 
entirely different from American bauds; 3,000 kinds, 
ail new, stamped with rent gold* beautifully colored* 
Samples I Ei cents nr 40 cents per jiMi (no duplicates), 
postpaid, Includfbg 3 El u at rated catalogue on prefer 
sional plate making, sirdcr quick. National Selling: 
Co,, Allentown* Ha. 

NH-CELK n preparation for renewing old dry hat - 
teries, I .urge package ItHr (no stamps). Add res h 

22UI, Popular Met^h antes, Chicago, III, 

REST COAL FDR GAS ITtODUCEIiS Is the” Ber- 
ruco Pea Coal, Carries U per cent volatile matter* 
Write for analysis and price. Shipment via L. V* 
It. ll, and duiuect Ions, t^harlea W. M oners, Elm Era* 
X. Y. 

WIRHl.HMS TELKGRA1T1 JXSTllTTMK X T S— 25 
cents (in> stomps) brings any one of the following 
paiapblels, Ineluding several diagrams; No. 2, How 
.Make a 1-Inch £park Itiductlon c<di ; No, X H<>w to 
Moke Experimental Receiving Instruments, or N'jj. 7* 
The WirelesH Telegraph: How It Works. iCxtv c^ntff 
brlnga nil three* Auburn Utility Co*, 7644 Emerald 
Ave., Chicago. ML 

¥L25 I if VS T WENT W? I VE 1 1 WE NT ( T( ! Alt S — 
These cigars are long, clear Havana filler. Sumatra 
wrapper, if you can hum stiy (say (after a fair trial) 
ikiH these cigars are not the best you have ever 
bought for tin 1 price we will return your money and 
make you a present of the cigars. Send for a trial 
box today — now— before you forget, and learn how to 
econo in i&e Intelligently on your y us ok log hy buying 
direct frrun (he manufacturers, at the seme price a& 
your tobacconist. Colonial Cigar Co., 1112 Arch ^1,,. 
Philadelphia, Pn. 

I N K~TE 3 AT PISA P PEARS 3 u I "weeks and TU otbeF 
nvmev makers; lOe (no stamps). Address 22Hf* 
I’oonirtt Mechanics, Chicago* HI, 
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POPULAR MECHANICS ADVERTISING SECTION 



YOLK FORTUNE LI tig I N YOUR HAND. Read 
yoitP future with my Fortune Telling 1’lmi't, Send 
10 cents for one, NOW. J. Cecil Nuckaln. Coving- 
ton, Ky t 

It I! FA IK MUN — A new Uni for bracing east Iron; 
makes broken ras tings as Strong as new; easy Lt> 
use. tjenrt 25 cents for two Ounce box, postpaid. 

E, H. Workman* Woodward, Oklti. 

CORNS — My treatment a godsend to suffering hu- 
manity. No matter how long you have suffered, or 
how severe your case may be, my treatment does the 
work. 1 am curing others who have suffered for 
years. Why not cure you V sit down and write me 
at once and I will tell you the difference between 
my treatment and the so-called corn cure. Address 
II. Waggoner, East Liverpool, Ohio. 

DRY CATTERIES RENEWED for less than 1c 
each. Two methods mailed for ii!3c silver. Lucas 
Supply Co.* Casey* III. 

iA 1 1 Y SUFFER fruiii onus 1 1 pa lion unti piles wlTeli 
T can mend you a sure cure fur 25c inn stamps)? 

F. A. Rand let I, 85 Humboldt A yp.* Huston* Mass^ 

RUY A FARM — Minnesota farms ike safest invest 
ment in the world. Money invested now will soon 
double in vnlue and crons pay for the land. Have 
several special snaps In farms for quick buyers. Ad- 
dress Owner, Lock Box 315. Faribault, Minn. 



TOO LATE TO CLASSIFY 



ULOOtJ TO If 10,000 YEARLY easily made In real 
estate business ; no capital required ; we will teach 
you Hie business by mall, appoint you special repre 
sen tat I ve of leading real estate company, list with you 
readily salable properties, co-operate with and assist 
you to permanent success; valuable book free. Ad- 
dress The CrusH Company, Old Reaper I Hock, Chi- 
cago. See display ad of ibis* firm on page GtKL 

FOR SALE— MINIATURE ItAFlD- FI RE COAST 
defense guns, for noise on the Fourth ; price, $2. 
Brass barrel, 7 inches long, ^-ineb bore, mounted on 
adjustable iron pedestal. They make a safe and 
reliable cannon, and no fuses are required as they 
fire by pulling a string. O. N. Hausetl, 1B3 Dil Boise 
Ave.. Elgin, III. 

FORCED BALE OF FACTORY AND EQUIPMENT 
“Assets of America Company, located at Moiuence. 
fifty mMes south of Chicago. Including excellent fac- 
tory building, site, equipment, machinery and tools 
that go to make up a perfectly equipped, ready to 
operate factory for hardware specialties : worth not 
Jess than $30,000; stock, malarial, office equipment, 
and letters patent for Otic II Typewriter, America nnd 
Rockford Fishing Keel, J’ExEe Sewing Machine, Rock- 
ford and Lightning Wrenches. Sad Irons, and similar 
Hardware Specialties; must he sold. Rids on entire 
assets or any part thereof solicited, Same will l>e 
opened May 25, IfiUT, before Walter J, Grant, Referee 
In Bankruptcy, Danville* 111,* ami must be directed to 
the undersigned, at any lime before that date, accom- 
panied by certified check or draft for IV per cent of 
tlifl amount bid* same to be returned upon rejection 
of bids. Terms of sale, cash upon transfer of prop- 
erty. Court reserves right to reject all bids. May be 
Inspected at any time at Momence, HU totalled’ Hat 
upon request. Walter C. Llndley* Trustee in Bank- 
ruptcy* Danville, III, 

FOR SALE — I. C. R. electrical engineering course, 
rompMe Address G112, Popular Merbanics. 

('’OR BILES — Have a ftltre cure. Receipt only 25c. 
Mrs. Gardner. 111! Ave. H* Miami, l’Ea, 

PRACTICAL INSTRUCTION En the engineering use 
of Algebra* Geometry, Logarithms, Trigonometry, 
HMderule, Planlmeter, Feta pert. I vc and Seales. All by 
mall. Write Geert Illiuiiiw* 215 Broad St* 20th floor. 
Room 12* New York City. 

WIRELESS TELEGRAPH -O LITE ITS— -Complete 
nutdtfi, $8.50 up: 2 Inch spark colls, #13 .75. Relays, 
Gelsaler tubes, coherers, etc. Catalogue free. Agents 
wanted. Victor II, Laughter Co,* Myhalla. Miss. 



WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



f Continued from page 713.) 

In- JiH "rjii Ui U~Z job, if he f„ius II IJvl ug, if tie n tills lo 

l be wealth iind to the bappiaesst of rh-e world* mid If be In 
getting ready f,.ir a better Job, he Is an educated m an . 

There la m* science uf edm-alion. If there were a science 
ui education, you could take so much tuny and so much 
curriculum, int»J mi\ them, and produce so much truth and 
«o much economy; fiat when you send your boy to Phillips 
Esther, fur two years, and Harvard fur four — and when 
be comes back, and you bare (o support him the real of 
bln life, -you cannot say that there \s any science of 
education, 

The AdeTteo ut udaeutlop I* a little like the law of 
heredity. Tlie iuw of heredity is that law of our naiiir.- 
tJjuc imprEdeK that a man shuTl resemble hi a grandmother, 
or not, us i he ease may Fie, i Laughter,) 

You know, and 1 know* that Home of the brat educated 
iiihm In Hie world today are men n ht> never had college 
Hdvuulrigra: and you know, ami I know, that the men 
who have struck ■ "thirteen' " in every department of hums a 
endeavor were not college men. Whm college taught Lin- 
coln ike =ir t of Mtate«mauNhlp? What college of art taught 
lie ui brand t how to mix Itia wonderful c<i lorrf — the greatest 
portrait pa inter l be world 3 ever atsea — dead and turned 
to ilu^t two hundred and fifty years jtgo,, and we rano'd 
even Imllare hltn Loday. What college of oratory taught 
iLLgiTsoll how to make a speech r f What college taught John 
.Mitchell how tit til i! r slial forth inn! |pl3m-ncc four hundred 
thousand men— half a million men. ami eauao them to 
march oil and on to human bet ferment— to own them selves? 
E A p ala use.) U'hnl college taught our ileur friend here, how 
to set a million men learning Ihe Study Habit? Why, 
tbf?m men were w If- taught; and every man at tlie Just, 
wjiu lorn an education* 3 r self-i might. 

College eanunt give you kii education, You can send 

jour ,lLl1 bt college, but you cannot make him mink. There 
i:- a difference between going tt> college and being ^nt to 
college. And (he heje of the wiVld lies Its ilits; ihat Ihe 
educated men of the world know' ihc fuEiliiy aud thi- 
fiMdisbncsa and Uie fallacy of so much llmt Luts paasi-il 
education In the dojis gone by. 

There is only one thing you eon be dead sure of, when 
you semi yimr hoy to Iliariard or Vi-ile or LTlnrcton or 
Dart mom h— only one ihing you nan bet on— and that Is, 
that ln> will learn to smuke cigarettes, Thai H one of the 
habits he will inquire there — but whether lie acquires tho 
Study Habit uot, Ja the problem you have got to leave 
to ihe in fall I hie iliec. 

Oh, yea! I kuow; this? is all “*iur grapck* M inn't It? 
It is nut, IfiiyiH, I his^e a few college degrees of my own. 
a nr] l nau ally carry them w|ih me t like my friend here 
who 1ms me alphabet behind his name on the program. 
Yes, Fir; lie acknowledges IE bltuM'lf. ifjiughler,) He 
makes no endeavor to couecal the fuet that he Js an ef!u 
eated msa, lie in not ashamed of it. No, air; look on 
the program, ( La nghTer. 1 

I did rnll on an educated ejimu the other day, out in St, 
Paul— Mr, James .1,. Hill. Mr. James J, lllll* when be was 
forty-six years of age, was station agent lb St, Paul. Ho 
wan earning eiglity-five dollars u uiurth, Nnw, 1 know' he 
was a candidate for uslcrlsui, and l put this proposition to 
you for the eneouragement of the gentlemen who are 
present here hmlght, who ?ire als^ caudEdatc^ fi»r Oslerlsm, 
When Hill was forty-ali jearg old he Went throilghi bank- 
ruptcy. 

Ho you know the greatest poem ever written by an 
American — “t ippwtunlly, hf wrlueu by Jrthrt J. lugallfi, of 
Kansas? They produce everything In Kansas. Rut fujetrv 
is one thing, and truth another. The burden of that gong 
in thin: r 1 1 id [ np|>i>rt unity kuooks oeicp at each man's 

door. That is poetry. 

I don't wonder my friend wanted to prove an alibi. 
Truth In another thing. The real fact la* you cannot get 
away from oppnrl unity lit America. When be knocks at 
your door, you had better get up and let him In, nr your 
panels tv ill fiiiffcr. Opportunity waits for you right behind 
the corner wT Hi a stuffed <-lub. You cannot pet a wav from 
opportunity, r l"be only way Is to lie right down and die. 
Where would the I ulema Hoiia I correspoTuienco Schools be 
tonight, 1 wonder, if we had put that (Merlsm Idea Into 
effect aistcen years pgp *'t i Laughter,) Our president was 
Just getting going. Slity-odd years young. Gelling old 
la a bud habit, and joei want to acquire good hahlts, boya. 
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Sell 

Your 



We want 

high chiss Holkitora* 
salesmen ami ambitious 



boys to represent the Tech- 
iii cal Wo rid M a gaz i ne w I u j le 
or part t i me. Good pay , ag rel- 
iable work. Prize con teats, puH-| 
i iig p reu i i u , new ai ] d or i gi n al j 

themes to get the business. 

Wrlt£ for particulars today 

TECHNICAL WORLD, 
MAGAZINE 

Chicago. III. 



To the 

Highest 

Bidder 



Mill . T you have tin 3 Habit Juki are in, List 1 tine of 

fiiTtK-. Don't *iu-d rmy tears wbottt Ibh thing of college 
oriueatlou. if yon got fin education In collect-, so much i he 
Fix-r N^r- thru Ew :ii] lHiil college will give ywii. Lots of per- 
w'Ujb go through n m3 it doenn*t take ut all, 

I called on Janies J, ill'll . There ;ire three men who own 
five -eighth* of iLtfi railway mileage of America. Till* does 
no| prove they line goiHl and virtuous ehuraeto r*— i t proves 
I hey bi7e money, Thi* man is art educated in an, The first 
i lying he an Id to me was ttiiss; "1 have been wan tine to 
see you for s-'ilui* lime/ 1 unci I WM jost like this — all 
troupe tlesti, yi m know, Lee nose I imd u very delicate errand 
wiih li i in, i wanted a pass to Seattle; and watting in 
the entry way of his * till ce tvua another man, ilimI lie luol 
n regular Alphabet t*E> h in-tl his name, too, with tltletf armind 
and mrofls. He wanted pauses to Seattle. 

And the gt-nfil inn u maid tn me. U J have been waul tug to 
see you for some time. Why on earth do you say that 
Eteinbra nrft was a greater painter than Eobens? I have 
read your book, Not ode of those ruin thigh you merit ion 
Ih authentic. 11 He knew the Dutch school through and 
through. l had written u book on it — which does not 
prove that, l know anything about It, because we always 
talk most: about things we know toa*t of, { Laugh ter, * 

So ho explained it to toe- He known the lint eh Hcbfiul by 

In" rt rTi' has tho best collection of art owned by u private 
Individual Ln America. I went with him In 1 l3h private cor 
tor unp day, unit in a little shelf over his desk be has 
a oollecilon of authors — Ku-ibtn, William Morris, Long- 
fellow, Emerson. He has the Study Fla bit. He is finding 
out things; and while we were In the ear, a man came 
in — one of the smart newspaper fellow*, you know, and he 
thou gill 3 ip would mizzle Die old man a tic tie- FFe srnld, 
,J Wr. Hill, do you like Ike Black Essex?’ 1 He thought Mr. 

TTill would not kinHv what the 11 hick Essex I*. Sit he 

asked, "Do you like the Black Eshci?" "Yea, 1 " replied 
Mr. Hill; "T raise them, 

"What <1” you feed them?" 

JJ I feed them ground Ok In mid rueftl/ 1 
“Wet nr dry? 1 ' 

^llry." 

"Well/* sail I the fellow; "Mr, mil, do you not know 
It taken a pig (hree tltue;* a< long to oat dry feed as wet?” 
"I know that, young man; hut whHt do yon figure a 
pig’s time Is worth?” (laughter.) 

The Black Essex Is a party without the Study ITablt, 
No difference whether he eats dry feed or wot. 

I know r , you wonder whether i got the pa*'. 

Kul Mr. James J- TIHI Is a graduate of the university of 
art. He went through bankruptcy at forty- six. But so 
wonderful Is tills Web of life, that We grow by antithesis. 
Worse than this, he wri* born hi Canada, i Laughter. } But 
hu o Veres l.ne the handicap, and today WO call him the 
strongest railroad man In America— this man that hailed 
from Canada. 

Tbit jnat to even things tip, the strongest and he^t man 
That Canada has was born in Illinois. He had the felicity 
to he bom within fifty tulles of where I was horn. 
1 F, ft tighter. 1 A very wonderful anil. Sir William Van 
FFnrn — country hoy, yea. TCe warmed his feet on October 
mornings where the cowb lay flown, and the fellow chat has 
teit done tlmt has got to go hack and get the experience — 
in another inenrnai hm. He learned to be a, telegraph 
operator; Improved Ids Time, made sketches and designs, 
and beraine a very proficient nrtttft. Yes, s fellow whose 
■ 'sin trusses had a market. Ho became assistant train' 
des pa teher— train -despatch er. genera S freight agent, trafile 
manager- -Tan ad a wanted sir William v.ni Horn. 

I Haw liltn Hvo yetirn ago. What do you Ihink he whs 
di>1ng? He was making designs for n h^k his daughter 
hiul written, nnrl he Just for the fun of the tiling was 
using his brush making water rotors ; n man tvith a uni* 
versnl, Hll-irnDad education — a man who fs preparing 

Li die, hut Is preparing to live — an educated m a u with 

the Sttidy Hntslt. 

I pot the pass, lioys, T went up to Butte, They told 

me of s wonderful gErh Tliey said she was a genius. I 
have never seen a genius, and I have looked into the 
mirror a few times, i Laughter. I They eahh "You should 



go uiuJ see this wonderful gJj'i/' And I went, ] rang the 
hell, and her mother came to the dour. "Mary isn't here; 
die has gi.ne lh Boston ui complete btr etlucitllon." I 
wonder If sIjo really thought she could complete hue eduea- 
tluft in Boston, If ho., it Is the only place in the round 
world where yotl ran. 

'flierc w:is a man who used to talk gl>oat education, who 
knew about as much about it ns I, lie is dead now r . I ro- 
tor to (In* Into Sorrates, (l*flug3jtcr. i Ilis juppIlR came to 
him one day and said, “Boer a lea, what kind of people ah ail 
we be En Elysium?" "Ytm will be the same kind of 
people In Elysium us yoti ure right hero. Yesterday l got 
toady f..j today, and today I mu getting ready for to- 
morrow. l ain getting ruaily for the higher growth, t am 
going to school. If there Eh a urn her World, I don't know 
a Toiler preparation for It than to live right here non'." 

lie was "getting ready for a Uniter job." He had the 
Study Huhll. 

SVw r over In England two or three years ago, 1 wan 
Invited to ti banquet; and E whs seated next to l he Earl 
of Yarmouth, We were both gel ting :l square meal for 
nothing. We were taking gtoCil joy in out work. I Laugh- 
ter I We dlsriiHsed ttic race problem; we set lied Ike cu*1 
strike: anti finally wo got around to economic*,, and the 

Earl said to me: "In America, you know. Ip America," 

he says, "yon have no leisure classes. 11 J unld, "Yes, we 
have: we cal] them ' hoboes V (Laughter.) And he smiled, 
•uni 1 smiled; but 1 knew what ] was -milling ut, and he 

didn't know wbal he wan, smiling at, lie Kay*. "Very droll, 

must urn using: ntoHf amusing. " And ho aald, ‘“What 

in a 'obo?" 1 said, “You're one," i Laughter.) Only I 
naif! It tn myself. (Laughter.) 1 knew he would never 
n pprcclato It. Tho paint was entirely too subtle for him 
But ft j3igr cane to nfe that he was a hobo. There ja no 

difference or choice he tween him and "Weary \Y EEEEe i f 

Pittsburg," Well dressed; that Is all right; but If 

somebody didn't buy him clothes and send him remittance*. 
In a IE tile while ho w>uld be wearing clothes exactly like 
thu clothes worn by men of the hobo clasM. It |* just a 
mathomatleal pn3|>nslf lott. He lives ng ttie labor of otbera, 
on r He labor of men who are dead, lie is a bi^O: 

Yeal And Ihe problem of e|vs]lt:al ion today is to elinil- 
nate ihe parasite. We Jive Fn the richest country tho world 
has i‘vpr -enti. There fs wealth enough for everybody. 
Yes, and there Is work for every Eiudy, and there is not too 
nmcli work for anybody; Ef every to.idy would watk a little, 
nobody wciuld be over- worked. No, The reason of some 
people having to work from daylight tintET dark, and their 
work Is never done, is because some other people never 
work at all. 

We used to educate men who didn’t work, and when you 
talked about on educated man. you meant a man. that 
didn’t wrk, Anri when you talked about a working man. 
you meant n man who hnd no education, Tiu t tills will 
never be n civilised country until eviiry man works, anil 
until every man has an education — until every man. has 
1 be £l udy Habit, 1 Applause.) 



PIPE UNION , — -Nil 
gasket is required 
In connection with 
this union, as the 
spherical scat suc- 
cessfully wilhstwuds 
all ordinary p r e ?- 
sort's. Xlbc Ini pr- 
im]] y threaded end 
Is made uf braes, 

I hi is preventing ils 
rusting to either of 
the other two 
pieces, which a r (? 
made of Iron. Ite- 
cent tests of this 
union have i roved It to he superior to ati all-iron tin ton 
rtiiI practically equal to an nll-hrnss union, although the 
cost or nifl nu fnctu ring is reduced connltlerubly hy mnltlne 
two of tlie plecea uf iron. 




POPULAR MECHANICS ADVERTISING SECTION 




If you are a House-Owner or planning to build, (his set of books will save 
you many times its cost. If you are a Carpenter, Contractor, Builder, 
Architect, Draftsman or Mechanic it offers you an exceptional chance to advance in 
your present occupation. The truest test of your present efficiency is the amount of money 
earned by you from week to week. Unless you are advancing and earning more and 
more money as you grow older! there must come a time when younger and more ambitious 
men will crowd you out. Learn now to turn your spare time into money. 



Cyclopedia »t Architecture 
Carpentry and Building 

Compiled from representative instruction papers of American School of Correspondence. This 
offer is made primarily to demonstrate the superiority of the School’s Courses. We employ no 
agents for this purpose, believing our hooks offer the best chance to demonstrate our superior 
methods of instruction. Handbook describing over 60 Engineering Courses FREE on request. 



An absolutely new work prepared by a staff of 39 practical writers. A masterpiece of complete, 
concise, practical, "ready to use" information. Not oue iota of theory in its 4,000 pages. Every 
demonstration derived from the practical experience of the greatest experts in the building in- 
dustries of the world. We increased the size of the first edition in order to save on the 
first cost, and 1 ,000 sets will be offered at a / 



Special Advance Sale 

LESS THAN J/ 3 REGULAR PRICE 

Ten Missive Volumes, each nearly one foot high. Hatidacmdy bound in red half Morocco. 
Over 4*000 pages; 3.000 illustration!*. lull page plate*. plans. section*, etc. Printed on 
highest gtad* paper; entirely new type — jDe Luxe book* in every particular. Merely 
ask ui to send you a set at the ^ 

Special $10*80 Price 

Regular Price $60 

Sent by prepaid express. Pay $2 within one week* and $2 a month if satisfac- 
tory; otherwise notify us to send for them. In any case you lose nothing. 

Absolutely no orders accepted if postmarked taler than June 30, 1007 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO 
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Extraordinary Chance 

POR YOU TO MAKE BIG MONEY 

READ OUR PROPOSITION 

Last 4m of July we introduced the Gas Cannon to the American public and sold several thousand of 
thorn at $5 00 each. These went like hot oakes. Our agents were all sold out long betore the 4th* 
The bovs are Bimnly wild about the Gas Cannon. It is absolutely safe, makes & tremendous report, 
Ao2 ll 2T*mZZ, ™a fires SUO shots at a COST OF ONLY ONE CENT. Every prartii 
eau&llv tileased, for it provides a delightfully inespec^ve 4th and does away wilh .all JJJJT “ \ ht 
youngsters. Furthermore, it is a delightful toy for Young America ALL THE YEAR ROUND, suitable 
for use in the house and most instructive in its mechanical features. 

For These Reasons you can see the Gas Gannon is a wonderful seller, e specialty at this time, 

We want you to act as our agent in your town. This year we want to sell 20,000 Gaa Cannons 
$3.00 etch. If they sold readily at *5.00 each before, how do >ou ttak they will go at only *3.001 
You can sell ALL YOU CA3ST GET, and we will agree to get you ALL 5 0L CAN bKLL, 

We are wining to “show yon” first. We don’t want your money, but we do want you to work for 
BB Send tis onh $f 00 with your application for agency; we will at once express you our complete 
Gas C™* the exact outfit for which we have always gotten *5.00. This outfit costs us much more 
than $1 UO, BUT <( vve want to show' you. 1 ’ 

IF the cannon cornea up to our claims, use it for your sample nnd you can sell a dozen a day easily 

At 100 % profit* t 

IF von are not delighted with it, return it to us and wo’ 11 refund your money promptly* W e mean it. 
Write for agency application blanks quick, so that no one will get ahead of you tor your locality. 
HEBE IS AN OPPORTUNITY ! GRASP IT 1 ! Order your sample today. 

WE WANT AGENTS EVERYWHERE 

WARNER MOTOR CO., Inc. 

Dept* 17* Rat iron Bldg., New York City 





Utica Giant Button’s Flier 





73 Geneve Street* :s UTICA, N, Y. 



The strongest, the handiest, the most 
powerful and the easiest cut- 
ting tool of its kind* 

Cm be used as a pip* (Srip. a flaL^ose 

plier, and a wire cutter. Jt hafi four 
wire cullers, two of which are SO 
designed that the wire is held be- 
tween the jaws after Cutting. 

A Handy Flier That Every 
one Should Have 

If your deafer doss nui 

carry thcnJ we will 
postpaid on receipl of 
price. 

.... 30c 
. . 40c 
. SOc 
SSc 

Only the genuine 
bear this mark* It's 
a guarantee of quality 

Writ* I *f F(rr fViJjnfofrH' 

tmd fata lot/ 



TOOLS 
OF QUALITY 
ARE STAMPED 



UJUIIICA 

TflADE MAR* 



10 In 



UTICA DROP FORGE & TOOL CO. 




“LEARN TO DRAW ” 



It Ln hardly necessary for the publisher" to mention the 
Ini porbrnr-a of ft tbo mufrli knowledge of drawinp airddMlgn 
except to tay that tbi* volume is fteompretien^ire, Kell-Jci- 
Btrw.eti.on course for both shop and drswiQ.i^'Toorn. 

The work contains f> 05 PEme^, illnstraiad byovereGOcntawad 
diagrams, nmnr lull page drawing; the book Ea printed on 
b very line ^rado of paper; SE measures SiaxlD 1 7 ineh«M and 
wdirto oY^r ttiret tli* bluclSEM! is lu bla*;i cloth witti 

gold edjzeH and titles ; the volume is made to open freely and 
Is in every w ay a most complete up-to-daw book both in roa- 
tents ftpd at 1 a specliuen of hLyli standard boob mas, Lag. 
1J Eg lily endorsed. 



PRICE 



( wtpstH (" any address Money re- 
5? v J fa d dec! limit plea***!. Order taosy. 



THEO. AUDEL 6 CO** Publisher* 

63 Fifth Ayc, :i New York City 








ROBT. H. INGERSGLL & BRO,, 68 Jeweler. Court, New York City 



“IngersolT 1 on a watch dull is like the mint- 
mark on a silver dollar* It doesn’t make the 
w o rk 5 arty be tier, b ut it gi ve s \ on co m pi e te a ssti ra nee of full val ue. 1 t*s no t 
to be expected that the Ingersoll could build up a sale of 10,1)00 watches a day 
without opening the way for a whole string of imitations— imitations in appear- 
ance only , and poor imitations at that, 

Ingersoll Watches are protected by some of the finest, most intricate me- 
chan i cal inventions ever patented, 

50,000 dealers soli In cera^ Watches: 
□r sent postpaid on Foceipt of price. 
Send for our FfrEE illustrated circular. 

r? „ 1 ' , . _ _ Hiilgi'd btck-Gtnnan Silver, 

t C lip se Gu n M e la 1 or G f ■ id PI ate ,$1,311 

The '‘bestrflressed" In- 
t numpn i:r .,^ ol , w a TC i t — h e? v y 

pin ling of SilyttwOufl Metal fiimli, 
M \A cr^f " Ladl«» Model’ ’-l he 

lYllugtt ide.il Jades’ w.Tlch— 
a juraciipil, pnaTTintced perfect 
tlmc-kci- j»t f— f - ,00- 

Midget Artistic ^a'y 

Silver c:tsc — beaut If ul relief design 

— antiq.ue bow — $2 , 50 



LOOK FOR "INGERSQLL 
ON THE DIAL 

—that 1 '': your protection before you buy. 
And the signed g-rtaranU# in the 
case ot every Ingersuli Watch 
you pt\ assurance 
that true tlnu'-keejrinff quality 
is built right into it. 



Va n bpp 7 1 ■ c ' ia D ^} ar,T 

I cUlKtrc \V ate ^ "-a perfect, 
practical, cunrtnU rfl ti rot 1 beeper 
that wind* and sets fO the stem 
like all other 1 ngersol Is —$ 1.00 



r M MM/in fl/i/f/Tr f*hnivi r rffme tft fS patter Uectjan& skirtim hrrcttdt/i) and 

ingersou uouar i^nairis a , Sity K w c k*i» r/vto* 

prePrd that by actual test* They -re rider y cm exactly ih# sxmt* of vmfoe* that yon get tothm ytn$ 

buy tin I tiger suit Watch* bock it/ Ci-'t'Ty efoiin tt/dk £ fig tiid guarantee Sind for free Circuit* 




| 



Home Benches 




A h H 1 Bench m ilit* first requirement 
for the home shop. 

euro you gut the one with the 
Saw -Cut Threaded Screw. Makes the 
vise work easier and lasts much longer. 

GET A CATALOG! 

GR4ND RAPIDS HAND SCREW CO. 

Hi South Ionia. St. GRAND RAPIDS, MICH. 



(Manufacturing Site 

Admirably Located 

SOUTH ELGIN, ILLINOIS 

■ FOR SALE • 

35 ACRES : : $15,000 

Two thousand feet front on Fox river, an- | 
limited Hyi.t wat-,r supply; U(I 0 feet front on 
C. & N, W. Tty ^ L -,t mile from depot. For 
switch big charge only, fivighl rnrs transferred 
to C. AT. & S[, V. Kv., E. .I r A; E. Ry., or 111 . 
Cent, Ry, 

Electric in ter urban lines, Conner ting with 
, Chicago and Leading cities In northern minors 
hind southern Wisconsin, pass the property. 

Ilfrfh ground sloping to river. flood spring 
| water. fias main running through tract, Electric 
Light, Magnlfleejit Lt^v cf Fox river valley. 

Why not move t Li ■ ■ factory to a to oat Ion whore 
'business can be done better and v. boa per than 
In a targe city and promote health and happi- 
ness of employees? 

Examine into transports 1 1 on and freight rates 
| from Chicago. South 'Elgin iClintonvfliel and 
Elgin, and ascertain if this tract J* not inter- 
esting. 

Topographical survey on hand. 

Perfect title and complete abstract ready for 
delivery. 

Plats and particulars on application, 

Browne and Windes, Owners 

90 La Sana Street : I CHICAGO 




